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Only in Votator processing units will you find this 
closed heat transfer mechanism 


continuous, 


This model incorporates VOTATOR cylinders for 
both heating and cooling. Slurry for starch 
paste is heated from 76 F to 196 F in 10 sec- 
onds, cooled back to room temperature in 20 
seconds as it thickens into paste. A total heat 
transfer cycle of 30 seconds that adds up to 
a 1800 pound hourly output from this compact 
machine. 


equipment is setting new 
records for operating efficiency in 
the processing of viscous materials. 
This improved heat transfer mecha- 
nism is one of the exclusive reasons 
why. It is the most effective applica- 
tion of the basic theory that a high 
ratio of heat transfer surface to vol- 
ume of material being treated does 
the best job. 

The material is forced into a narrow 
annular passage, there contacts the 
heat transfer surface as a thin film. 
Revolving scraper blades constantly 
expose a clean heat transfer surface 
to the incoming material. The mate- 
rial is heated or cooled in seconds, on 
a continuous basis. A remarkable vol- 
ume is handled in relation to size of 
the equipment. Compact, closed, the 
operation is accomplished with a 
highly economical use of heat trans- 
fer medium, and with precise me- 


chanical control over quality. 

Lard, photo emulsions, starch 
paste, margarine, shortening, print- 
ing ink, polishes, paraffin wax, lubri- 
cating grease—all are being more 
effectively processed with VoTaTor 
equipment. If your processing of 
liquids and viscous materials involves 
heat transfer write for data to ‘The 
Girdler Corporation, Votator Divi- 
sion, Louisville 1, Kentucky. 


District Offices: 150 Broadway, New York City 7, 2612 
Russ Building, Son Francisco 4; 617 Johnston Building 
Cherlotte 2, North Carolina. 
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LABOR DAY: 1946 
— Time for wise union leadership 


relations between American management and 
labor which was not there on Labor Day, 1945. 
It comes in recent expressions by a number of na- 
tional leaders of organized labor that increased “real” 


| ie Pay, 1946, finds one hopeful element in the 


William Green, the Federation president, led off 
with a “message to American workers.” He re- 
marked, “Our major need is increased volume of 
production.” Observing that “wage increases this 
spring have been paid for by raising prices,” the 


wages depend upon in- 
creased productivity, i.e. 
increased output per 
man-hour. Increased 
money wages which are 
promptly offset by higher 
prices do nobody any 
good. 

If these expressions, 
which still remain to be 
substantiated by practi- 
cal performance, come to 
be accepted by the rank 
and file of labor in each 
community, Labor Day, 
1946, can usher in a 
period of great and per- 
haps unprecedented im- 
provement in the econo- 
mic wellbeing of wage 
earners —as well as the 
wellbeing of the country 
at large. If, on the con- 
trary, they remain mere- 
ly window dressing and 
there is a continuation of 
the post V-J Day process 
of increasing wages and 
then prices, the outcome 
can only be the bursting 
of an inflationary bubble, 


SPOT CHECK ON LABOR OUTPUT 


In the absence of reliable general statistics 
on what has happened to productivity of labor 
since V-J Day (because of strikes and recon- 
version complications) the McGraw-Hill Pub- 
lishing Company asked the executives of a 
cross section of American industry to report 
their own impressions. The questions asked 
and summaries of the replies, which varied 
markedly from industry to industry and plant 
to plant, follow. 

Question No. 1. How well have workers performed 
since V-J Day as compared to their pre-war effort? 

Answer. Worker effort has been below pre-war. 
There are exceptions, particularly among older and 
more experienced workers; and theresare quite a few 
signs of improvement. 

Question No. 2. How much headway have you 
been able to make since V-J Day in improving labor 
productivity by better equipment and organization? 

Answer. Some headway is generally being made, 
but it has been greatly retarded by inability to get 
new equipment and, in some cases, by lack of labor 
cooperation in improvements in organization. 

Question No. 3. How much improvement in equip- 
ment and organization is to be anticipated in your 
business over the next year? 

Answer. Marked improvement in productivity (in 
a few cases as much as 20 per cent) can generally 
be made if there is sustained production and full 
cooperation between labor and management. 


survey itself goes on to 
say that “Today Amer- 
ica’s ability to raise wages 
without increasing prices 
and living costs depends 
on increasing productiv- 
ity in civilian industries 
. Here is the challenge 
to free labor and free 
enterprise today: Coop- 
erate to increase produc- 
tivity and raise living 
standards without 
strikes.” (Italics sup- 
plied.) 

The importance of in- 
creasing production was 
also recently stressed by 
Walter Reuther, Presi- 
dent of the United Auto- 
mobile Workers, C.LO., 
who remarked that his 
union “is just as eager as 
management to get the 
(automobile) industry 
into maximum produc- 
tion.” In taking this gen- 
eral line he was in accord 
with the position of Philip 
Murray, head of the 
C.1.0., who in a book, 


with attendant suffering for workers and the com- 
munity generally. 

Competition requires management to bear down 
heavily on increased labor productivity as a prelude 
to wage increases. Management, however, has rarely 
made a more forthright statement on the importance 
of increasing labor productivity than that contained 
in a recent issue of LABOR’S MONTHLY SURVEY, 
an official publication of the American Federation 
of Labor. 


“Organized Labor and Production” written with 
Morris L. Cooke, remarks that, “The modern labor 
leader also realizes that to receive a good day’s pay 
a man must do a good day’s work and that increased 
productivity has been the vital factor in the country’s 
industrial supremacy and its relatively high wage 
scale.” (Italics supplied.) 

In citing increased productivity as the key to in- 
creased “real” wages these labor leaders—and man- 
agement — have the historical record entirely on 
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their side. In the 40 years prior to the outbreak of 
World War II output per man-hour for the country 
as a whole was approximately doubled. Over the 
same period the “real” hourly earnings of industrial 
workers were also approximately doubled. There 
were, of course, great variations in the increase of 
output per man-hour from one line of activity to 
another. Also, there were periods when increases 
in “real” wage rates lagged behind increases in pro- 
ductivity. But for the 40 year period as a whole 
and the economy as a whole there is no mistaking 
the fact that the route to increased “real” wage rates 
was increased productivity. 

Three economic factors played major roles in this 
doubling of production per man-hour which has 
made America the industrial marvel of the modern 
world. One was the skill and diligence of American 
workers. A second was the skill and diligence of 
American management in organizing production. A 
third was the improvement of machinery and the 
increased application of power to it. 


Wartime Record 


During World War II this sustained increase in 
the productivity of labor in civilian manufacturing 
industries, which had averaged about 3 per cent 
a year, was brought to an abrupt halt. Much of the 
most efficient segment of the nation’s labor force 
went to war or war industry. Also, civilian industry 
was starved for new equipment while we equipped 
our arsenals, The result was that the productivity 
of labor in those civilian manufacturing industries 
for which the government keeps records actually 
declined throughout most of the war. By 1945 it was 
no higher than in 1941, whereas, if it had maintained 
the long run average, it would have been about 12 
per cent higher. In the meantime, however, average 
hourly wages in these civilian industries had in- 
creased about 40 per cent. 

In war industry, which started from low levels 
of production at strange tasks, there were substan- 
tial increases in output per man-hour. Many of these 
increases involved new processes, improved tech- 
niques, and better machines which can be adapted 
over a period of time to the improvement of pro- 
ductivity of labor in civilian industry. 

Since V-J Day, however, labor, led on by a mis- 
guided government, has had its sights on higher 
money wages instead of improving productivity 
which would have laid the foundation for increased 
“real” wages. Consequently, debilitating industrial 
strife ended in a round of wage increases which, in 


the absence of increased productivity, is being 
washed out by higher prices. 


To Keep Production Rolling 


However, as indicated by the summary of a 
McGraw-Hill sampling of the current experience of 
industry in increasing output per man-hour, which 
appears in the center of the page, there is hope that 
the situation ahead can be improved. After agoniz- 
ing delays because of work stoppages, material 
shortages, and reconversion complications, indus- 
trial production is beginning to roll again. Allowed 
to roll it will not be long before it will be making 
those advances in productivity which are the only 
true basis for increased “real” wages. 

If the process of keeping American industry roll- 
ing to new highs of productivity is to be resumed, 
management must see that the past practice of 
translating increased output per man-hour into in- 
creased “real” wages is not only sustained but 
wherever possible accelerated. For its part organ- 
ized labor must abandon its manifold feather bed- 
ding rules and other production-restricting practices 
which afflict considerable segments of American 
industry. Further it must give incentive systems of 
pay, honestly conceived and honestly administered, 
a fair break. Management and labor and govern- 
ment and the community at large must collaborate 
in removing that specter of working one’s self out 
of a job which has been one of the greatest causes 
of restriction of output. 

The current emphasis by leaders of organized 
labor on the economic truth that increased output 
per man-hour is the only road to increased “real” 
wages is important. The next step is to see that 
recognition of this truth seeps into the rank and 
file of labor and industry and becomes the basis of 
a program of action at the local level. If it does, 
and quickly, Labor Day, 1946, may mark a tre- 
mendous turning point toward sustained prosperity 
not only for labor but the community at large. If it 
does not, union leadership will fail in its responsibil- 
ity and must answer to the American people for the 
consequences of such a failure. 


President McGraw-Hill Publishing Company, Inc. 
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Fig. 2433-S. S. 


Fig. 1969—150-pound Stainless Steel 
0. S. & Y. Gate Valve with flanged 
ends, bolted flanged yoke-bonnet and 
precision fitted taper wedge solid disc. 
Sizes, to 2”, inclusive. 


Fig. 2097—Powell Glass Sight Feed, 
or Look Box. Made with flanged ends 
only. Available in bronze, iron, steel, 
pure metals, special alloys, and rubber 
lined. Pipe sizes, '»* to 6", inclusive. 


Fig. 2429—New, 150-pound Stainless Steel Globe 
Valve. Flanged ends and outside screw rising stem. 
Designed to permit streamline flow through the body 
with considerably less turbulence than encountered 
in ordinary valves and with greatly reduced pressure 
drop. Sizes, 4” to 12”, inclusive. 


Fig. 2453-G.— New, Standard 150-pound Stainless 
Stee! Gate Valve with flanged ends, bolted flanged 
yoke-bonnet, outside screw rising stem and taper 
wedge solid disc. Sizes, 2',” to 8", inclusive. 


« 


POWEr 


Fig. 2433-S. S.—150-pound Stainless Steel Swing 
Check Valve, with flanged ends and bolted flanged 
cap. Sizes, 2” to 12”, inclusive. 


Fig. 2309—150-pound Stainless Stee! Flush Bottom 
Tank Valve, for attaching to metal tanks and auto- 
claves. In this design, the disc rises into the tank to 
open the vaive. Available in sizes from %” to 8”, 
inclusive. 


Fig. 1944—Large size 150-pound Stainless Steel 
“*Y” valve with flanged ends, bolted flanged yoke- 
bonnet and outside screw rising stem. Sizes, 244” to 
12”, inclusive. 
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WATCHING 


R. S. McBRIDE, Editorial Consultant + D. D. HOGATE, Chief of McGraw-Hill Washington Bureau 


* J. V. HIGHTOWER, Washington Correspondent 


Minor changes in Chemical Corps which has replaced Chemical 
Warfare Service . . . Universities will work with War Department on 


atomic research .. . OPA order interpreted as freeing all chemical 


process equipment from price control . . . Office of Technical 


Services prepares index on technical information obtained abroad 


. Potash distribution will be under allocation . . . Drawings of Ger- 


man mercury chlorine cells now available . . . Delays in granting 


entry to alien scientists . . . Technical personnel granted deferment 


in new draft procedure .. . New commodities defined for price con- 


trol purposes . . . Naval Ordnance Laboratory cornerstone laid 


CHEMICAL CORPS CHANGES 


SEVERAL major changes, the groundwork 
for most of which was laid last spring in 
the general War Department reorganiza 
tion, have occurred in the Chemical Corps, 
formerly the Chemical Warfare Service 
The entire administrative machinery of the 
Research and Development Division is be 
ing moved from Washington to Edgewood 
Arsenal, Md., where the laboratories are 
situated. Col. Charles E. Loucks continues 
as head of that division 

In Washington the post of Deputy 
Chief of the Chemical Corps, previously 
occupied by Col. Lowell Elliott, has been 
eliminated. In its place has been estab 
lished the position of Executive Officer, 
which is occupied by Col. Edward C. Wal 
lington. A few weeks ago there was some 
uncertainty as to whether Col. Elliott 
would go to Edgewood Arsenal or to a post 
in Panama. Col. DeLancey R. King is the 
new Chief of the Control Division, having 
succeeded Col. Harry A. Kuhn, who is re 
tiring because of disabilities in line of duty 
Col. Kuhn will remain in Washington in 
consulting work 


FPC PREVIEW ON GAS 


FeperaL Power Commission has prom 
ised to announce, in advance of its final 
report to Congress, a full statement of its 
findings and conclusions resulting from 
the recent natural gas investigation. The 
statement will be released, possibly in 
December, far enough in advance of the 
congressional report to enable those imter 
ested in the matter to know what is com 
ing. 

FPC said last month that its findings 
will be reported to all participants in the 
gas hearings, but did not rule out the pos 


sibility that its views will also be made gen 
FPC officials look for a 


number of requests to be filed by chemical 


erally available 


companies using Or interested in the use of 
natural gas. The extent of this demand 
will influence FPC in its decision as to a 
general release of its conclusions. 


ATOMIC RESEARCH CENTER 


Wirnour awaiting appointment of the 
\tomic Energy Commission, War De 
partment executives have begun new plans 
for further research in this field. In August 
the Manhattan Project announced the 
selection of Camp Upton, N. Y., as the 
site of the new research center for nuclear 
physics of the northeastern area. This Long 
Island camp site was therefore withdrawn 
from surplus and assigned to this project 

In order to take advantage of university 
cooperation, Manhattan Project has made 
a contract with Associated Universities, 
Inc., for active work at the new location 


Members of that corporation are Columbia, 


Cornell, Harvard, Johns Hopkins, M.L-T., 
Pennsylvania, Princeton, Rochester, and 
Yale. Fundamental investigations will be 
conducted under this contract, including 
arrangements by which both faculty and 
graduate students from the participating 
schools may use the facilities and con- 
tribute to the research of the new center. 


EQUIPMENT DECONTROL 


OPA orpver of July 26 dealing with de- 
control of prices of chemical process equip- 
ment lists many pieces of equipment. 
However, the items mentioned in amend- 
ment 33 to $.O. 129 are by no means 
exhaustive and limiting. It is the inten- 
tion of the amendment that all chemi- 


cal processing equipment is herewith de 
controlled. Under the heading “Chem: 
cal Processing Machinery” the phrase 
“not restricted to” means that types of 
chemical machinery in addition to those 
specified are decontrolled. OPA considers 
the entire list of machinery in the field 
too large to itemize 

In the case of equipment that can 
be used “as is’ in some other industry 
in addition to chemicals, the fact that 
such equipment has been decontrolled by 
reason of its being classified under chem 
cal processing means that the equipment 
is likewise decontrolled with respect to 
use in the other industry, as, for instance 
beverage manufacture This is also true 
even if the machinery can be used in the 
other industry not “‘as is” but at an adap 
tation cost that does not amount to a 
“substantial modification” in the beverage 
industry, the clarifier is decontrolled for 
use in that industry even though clanfiers 
are not listed in the restricted group of 
beverage in machinery decontrolled by 
Amendment 33 

On the other hand, if the cost of adap 
such automatic cde 

In that event a 


tation is “substantial 

control does not apply 
piece of equipment decontrolled by the 
general action of chemical processing ma 
chinery is not decontrolled if sold for use 
in another ficld in which no action has 
been taken by OPA to decontrol that par 


ticular item. 


GUIDE FOR OTS PROPOSALS 


A cuipve for the preparation of pro 
posals by all who wish to participate in 
projects authorized to the office of tech 
nical services may be obtained from the 
industrial. research and development divi 
sion of OTS, Department of Commerce, 
Washington, D. C. The pamphlet con 
tains full information as to what are the 
general rules for acceptability of projects, 
how to prepare estimates and how to fig 
ure and present cost items. Outside the 
government, such groups as colleges and 
universities, quasi-public research and de 
velopment institutions, industrial and com 
mercial laboratories and other research 
or ganizations are cligible to secure OTS 
contracts. 

To secure assistance in determining what 
types of contracts will be let by OTS. 
John C. Green, chief of OTS, is setting 
up an Industrial Research Advisory Coun 
cil. This group, which probably will con 
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1s NOT ALWAYS AN “INSIDE JOB” 


TTER OF FACT, 


AS A MA e tanks 


breakdown 


rior protective lining. 


\\ you line your tanks with rubber, plastic, 
brick, tile or lead, be sure the outside is adequately 
protected from acid spillage, condensation, fumes, and 
moisture. 


H E R E’ S di OW: Ist —Wherever possible see that 


tanks are installed with adequate 
air space underneath, and that 
all exterior surfaces are acces- 
sible for cleaning. 


2nd—Coat all exterior surfaces, 
including the bottom, with 
Tygon Corrosion-resistant Paint 
—the all-plastic coating re- 
sistant to acids, alkalies, oil, 
water and alcohols. Don’t be 
stingy. Do the job properly. 
Apply a coat of Tygon Primer, 
and three coats of Tygon Paint. 
The cost shouldn't exceed 20c per 
square foot, including labor and 
materials, 


Srd—Clean and inspect the out- 
side shell occasionally. The 
glossy Tygon surface cleans eas- 
ily. If you find a scratch or break 
in the film caused by carelessness, 
touch it up with fresh Tygon 
Paint. The job will be as good 
as new. 
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Facts lout — 
TYGON PLASTIC PAINT 
You'll Want To Know 


May be applied to metal, wood or 
concrete 


Air dries within an hour 


Resists acids, alkalies, oils, grease, 
alcohols and water 


Non-oxidizing, will not craze, chalk, 
check or flake-off 


Flexible, tough, resists impact 
High dielectric strength 


Available in colors: white, black, gray, 
red, green, aluminum and clear 


PROCESS 


U. S. STONEWARE 
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sist of from four to six men, was author- 
ized last month by Secretary Wallace in 
an order outlining procedures affecting 
contracts. The Council is purely advisor 
and will have no role in the placing of 
particular contracts 


OTS PREPARES AN INDEX 


Soon to be available is a subject index 
to serve as a key to the increasing mass of 
technical information buried in the mis 
cellaneous publications listed weekly in the 
“Bibliography of Scientific and Industrial 
Reports” issued by the Office of Technical 
Services in the Department of Commerce. 
The first issue of the index covers Vol. 1 
of the bibliography, which closed in June. 
Hereafter the index will be issued quarterly 
and may later be made cumulative. 

Subjects are listed alphabetically, and 
identify the publication numbers of the 
original reports in which the subjects are 
discussed, as well as the page numbers in 
the bibliography where the reports are 
summarized. Subjects include not only 
names of processes, chemicals, machinery, 
fuels, etc., but also names of organizations, 
such as I. G. Farbenindustrie. Costs of 
compiling the data have prevented a classi 
fication of subject matter in accordance 
with type of industry or field of interest 
OTS officials say that an effort has been 
made to list all subjects which receive 
more than a passing mention in the various 
reports. Coverage extends to all reports 
and microfilms issued by the Office of the 
Publication Board, now merged in the 
OTS. 

The first index will run about 1,000 
pages, will be priced at not over $1 to sub- 
scribers and non-subscribers of the biblio 
graphy, and should be ordered from the 
Superintendent of Documents, Govern 
ment Printing Office, Washington. 


ARMY GRAB MESSES NITROGEN 


Army of Occupation needs for nitrogen 
fertilizer received little attention until earl 
August. Then Washington officials sud 
denly descended on the nitrogen market to 
take the next season’s needs for Jap and 
German areas of occupation. A chaotic 
result followed, and only drastic action of 
CPA has permitted a restoration of orderly 
procedures in nitrogen supply. At one stage 
it looked as though only complete alloca 
tion plans would serve to get that result. 
Even now it is not sure whether the coop 
erative scheme is going to work fully or 
not. 

The final deal under which the Army 
will work is about as follows. Major pro 
ducers of ammonium nitrate will loan the 
\rmy quantities sufficient to supply Oc- 
cupation needs between now and Decem- 
her 31. The Army will repay the producers 
who supply these quantities one-sixth of 


the loan in each of January, February, and 
March, and the remaining half in April. 
If that return schedule is maintained, the 
requirements for spring planting will be 
met in most cases as closely as though the 
Army had not diverted the nitrogen 
Political factors strengthened the spine 
of CPA in its guidance of the Army. The 
first Army program would have made 
nitrogen practically non-available for fall 
planting in Florida, the winter-wheat area 
of Pennsylvania and Ohio, and in other 
areas where fall use of fertilizer nitrogen 
is essential for spring crops. In order to 
avoid such interruptions the Army is being 
guided in the procurement of nitrogen 
only where the time and the place are least 
damaging to adequate plant-food supply. 


NITRATE PRODUCTION SPEEDED 


Army plans to resume production of 
amonium nitrate at all available arsenals 
are being pressed. CPA is giving equip 
ment and supply priority where necessary 
Interested agent-operators are aggresively 
at their tasks. Even so, capacity production 
at many of these arsenals cannot begin 
until December or January, and a few will 
be later. 

Not negligible in this situation is the 
political factor. Failure of the Army to 
get nitrate manufacture up to high levels 
on schedule will produce repercussions in 
Congress early next year. Farmers have 
been asked to sacrifice early nitrogen supply 
in fertilizer in order that the Army could 
take its wanted quantities for shipment 
abroad. Repayment of the goods so loaned 
before spring planting is vital. 

Another question quietly discussed, but 
discreetly avoided officially, has to do with 
the impact of this ammonium nitrate on 
sodium nitrate supply. Synthetic sodium 
nitrate cannot be made in wanted quanti 
ties because of the scarcity of soda ash. 
Imports from Chile continue far below the 
quantities desired for agriculture. When 
the government gets its plants into full 
operation next winter, it remains to be seen 
what the ultimate effect on various kinds 
of nitrogen supply for separate use will be. 
An inter-commodity battle is sure. Which 
commodity will win cannot now be fore 
seen. 


FERTILIZER CHEMICALS 


Porasn distribution will be allocation, 
with international factors frequently dom 
inating. Combined Food Board took 25,- 
000 metric tons for foreign agriculture, 
especially for Japan and Korea. Thus 
American users get less than they wish 
for both chemical and fertilizer purposes. 
Complete allocation of nitrogen was con- 
templated, but became unnecessary when 
CPA decided to limit its activities to con 


trol of War Department takings. Super- 


phosphate production continues at all-time 
record levels. But even more would be 
made if sulphuric acid supply were more 
nearly adequate. Meantime, official de 
mands for greater crops continue. ‘There 
is no prospect of slow down in fertilize: 


chemical usage vet visible 


SYNTHETIC FUELS FILMS 


Nor generally known is the fact that 
copies of around 200 reels of microfilms 
covering information on German synthetic 
fuels and lubricants collected by the Tech 
nical Oil Mission may be secured from the 
Photoduplication Service in the Library 
of Congress. The Service furnishes for 
$5, a microfilmed index showing titles, 
authors and short abstracts. These films 
have not thus far been listed in the Bibli 
ography of Scientific and Industrial Re 
ports of the Office of Technical Services 

A typed index also is maintained by 
the Foreign Synthetic Liquid Fuels Divi 
sion of the Bureau of Mines. Copies 
ordinarily have been sent only to addresses 
on the mailing list of the Petroleum Indus 
try War Council, now dissolved, but may 
be obtained by request from that division 
That agency maintains, for inspections 
only, a set of all the films and a projector 
for their use, as well as a file of reports 
from the Technical Oil Mission and other 
groups which have investigated the field 
Orders for reports are to be placed only 
with the Office of Technical Services 
Orders for films must specify the Technical 
Oil Mission numbers shown on the Bureau 
of Mines index and can be placed only 
with the Photoduplication Service, Li 
brary of Congress 


DATA ON GERMAN CELLS 


A tarce collection of drawings cover 
ing the horizontal and vertical German 
mercury chlorine cells is now availabl 
at $40 per set from the Manufacturing 
Chemists Association in Washington. This 
is the second and more extensive batch 
of drawings reproduced at cost by the 
Chemical Alliance, Inc., following investi 
gations by a team sponsored by the Office 
of Technical Services and the Chemical 
Corps. When ordering, remittance by 
check or money order is essential 

The drawings previously released dealt 
with the 7-meter type of horizontal cell 
used at Hoechst. The latest group has 
additional drawings of that type and in 
cludes details of 16,000-amp. and 24,000 
amp.vertical type cells found at Ludwigs 
hafen and Huls; 14-meter horizontal cells 
at Hoechst and Leverkusen; and a late 
model 7-meter horizontal cell at Gensdorf 
Along with the chlorine cell drawings are 
those covering a 2,000-amp. fluorine cell, 
sodium cells and plant layouts for caustic 
potash and electrolysis of hydrochlori 
acid. Reports covering the various groups 
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of drawings have been prepared in Ger 
many and are expected to be available 
this fall from the Office of Technical 
Services 


ALIEN ENTRY PLAN DRAGS 


How long it will be before American 
industry has access to the services of Ger 
man 
body's guess, 
Washington 


scientists and technologists is any 
iccording to indications in 
So far 


continue to monopolize these aliens and 


the military services 
have had a free hand in importing them 
for work on military programs. 

In the July issue of Chem. & Met. this 
column reported a broad statement of 
policy by the State-War-Navy Coordinat 
ing Committee 
tions under which such aliens might be 
brought to the United States to work in 
The procedure bogged 
down. Inquiries as to the reasons why were 
made among officials of the State, War 
and Commerce Departments who have 
been concerned with the matter. Explana 
tions pointed to disagreement among gov 


outlining certain condi 


civilian enterprise 


ernment agencies, fear of unfavorable pub 
the idea of bringing in 
and that 
clectioneering congressman might take a 


lic reaction to 


former aliens, suspicion some 
swing at any government department m 
volved in the procedure of importing Teu 


tonic brains. 


“PROGRESS BEING MADE” 


culated 
information and guidance” is being mulled 
over. As one State Department official 
says, “Efforts are being made to simplify 
it and make it workable.” The chairman 
of the State-War-Navy Coordinating Com 
mittee dealing with the matter is General 


statement of policy recently cir 


mong government agencies “for 


John H. Hilldring, Assistant Secretary of 
State for Civilian Affairs of Occupied 
Countries 


Washington has a rather dim view as to 
when a final policy and procedure will be 
developed. Guesses range from a month to 
some time early next year. Meanwhile it is 
one of those “open secrets’ "that German 
technologists and scientists are being util 
ized in civilian activities in other countries 
which fought the Axis. There is a feeling 
that if American industry will register its 
attitude in this matter with the State De 
partment the progress that is being made 
may be appreciably accelerated. 


NEW TRADEMARK LAW 


Unper a new law passed by Congress 
just before adjournment. trademarks gained 
increased dignity. But new restrictions are 
imposed on those who wish to protect 
their trademarks for a sufficient period to 
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establish them as incontestible. 
engineers and executives are expected gen 
erally to review the technical aspects of 
trademark usage, so that their companies 
do not lose the benefit of this new law. 
If such technical consideration is not given 
soon, the sales manager may later find 
that he has allowed important rights to 
lapse and that his well-established trade 
recognition is no longer the defensible 
property of his own company 


WHO GETS DEFERMENT 


Essentiat technical personnel has been 
recognized by the White House as being so 
valuable that deferment is to be granted 
under rules as defined 
latest in much-revised Local Board Memo 
randum 115. Under the guidance of John 
Steelman, Assistant President, a policy to 
this effect was adopted with ultimate con 
currence by even zealous Gencral Hershey. 
The result will be, it is officially forecast, 
withholding for civilian service the follow 
ing Classes of young men between 19 and 
29 who otherwise would be promptly in 
ducted into the armed services 

1. Graduate students in physical sci 
ences and engineering “accepted by an a 
credited college or university” for M.A. or 
Ph.D. work, when certified by OSRD 

2. University research workers emploved 
in physical science or engineering, when 
certified by OSRD 

3. Industrial and 
workers in physical science or engineering. 


Selective Service 


institutional research 
not connected with colleges, when certified 
by OSRD 

4. Teachers 
universities, 
Education 

5. Production and transportation work 
ers “whose removal would significantly 1 
tard production,” especially supervisory, 
technical, or personnel; and 
“qualified and irreplaceable production 
workers,” when certified by Civilian Pro 
duction Administration. 

6. Construction workers essential for 
home building; when certified by National 
Housing Agency. 

Procedure for seeking deferment is about 
as previously used, starting with repr 
sentation to local boards, followed by ap 
peals if necessary. 


in accredited colleges or 


when certified by Office of 


scientific 


STOCKPILES STARTED 


Wuen complete, the stockpiles of stra 
tegic and critical materials wanted for 
preparedness will be worth $2,100 million 
This is the estimate of the magnitude of 
the problem created by the military re 
quirements formulated for the government 
by the new Army and Navy Munitions 
Board. That agency, under its civilian 
chairman, Richard R. Deupree, president 
of Procter and Gamble, presented the basis 


for this conclusion during mid-August 
Purchasing for the stockpile is beginning 
at once 

As a nucleus for some parts of the stock 
pile there have been transferred already 
$300 million in goods remaining as surplus 
from World War II. The Board hoped to 
buv almost as much more each year. Con 
decided differently and authorized 
spending immediately only $100 million. 

Purchases with this available appropria 
will be made by the Procurement 
Division of the Treasury Department by 
competitive bids in the normal government 
purchasing fashion. Any interesting sup 
plier may make an offering, subject to the 
“Buy American” limitations which were 
criticized by President Truman when he 
signed the Stockpile Act. 

Fixed ,but not yet published, are the 
limits of quantity of each strategic and 
critical material required for the stockpile. 
Minimums and maximums determined by 
the Board will govern buying plans. Until 
the supplies gathered approximate total 
needs, it is likely that total quantities to be 
bought and the status of the stockpile will 
continue to be confidential information 
But the items on the list are well known. 
since the list has little, if any 
changed since published by Congress in 
January 1945 


gress 


thon 


been 


“NEW COMMODITY” RULES 


the extended Price 
OPA has set the conditions 
mav be 


IN OBEDIENCE to 
Control Act 
under which 


“new commodities” 


exempted from control. A new commodity 
is defined in the act 
commercially or industrially available prior 
to Jan. 30, 1942. In Supplementary Order 
173, OPA has established the 
tests which such a commodity must meet 
(1) It must be used in the production 


is one which was not 


following 


manufacture or processing of other com 
modities, (2) it must cither the 
cost of production, manufacturing or proc 
essing of other commodities or increase 
their life, (3) its use must not increase 
the cost to the ultimate consumers of the 


reduce 


other commodities. 

To qualify for an exemption under the 
order the seller is required to apply for ex 
emption to the Decontrol Division of OPA 
in Washington. Also required in the appli- 
cation is a staterrent identifying the com 
modity, establishing its novelty, and pre 
senting evidence that it meets the tests 
outlined above 


MINES ‘WORK TO PROCEED 


Despite cuts in appropriations this year, 
Bureau of Mines officials are optimistic 
about the Bureau’s ability to carry forward 
its research and experimental programs in 
the minerals field. Although the svnthetic 
liquid fuels program got only $5.25 million 


¢ SEPTEMBER 1946 * CHEMICAL ENGINEERING 


‘ vel 
perr 
com 


(me 
lo 
equi 


usti 


va 


owe 


W rit 


THE 


New Ye 


hicage 


CHE) 


Hig 
this 
pley 
bet! 
| part 
| and 


“Flexible” is the word for this heating-cooling system 


Photograph by courtesy of Interchemical Corporation, Finishes Division, Cincinnati, Ohio 


High-temperature processing means more than simple heating to 
this big paint and varnish firm! Some of their products call for com- 
plex sequences of heating and cooling . . . and that takes a heating 
system with fexthility. Their answer? A Dowtherm installation for 
both heating and cooling . . . responsive, easily adjusted to the 
particular job at hand. 


They use a 3,000,000 Btu hr. Dowtherm vaporizer for heating, 
and an independent liquid-phase Dowtherm cycle for cooling. Both 
eyveles are available to all three processing kettles. Simple controls 
permit coordination of the two cycles for a variety of temperature 
combinations. 


\mong the advantages of their Dowtherm system, the company points 
to the following: Larger batches can be processed at a time, less 
equipment is required, heating is more efficient, and processing more 
iniform. They feel that over-all operating results have more than 
ustified their switch to Dowtherm. 


If you are looking for low-pressure heating in the 300°-725° F. range 

Ju you are interested in more precise control, simpler operation, 
ower upkeep costs . . . a Dowtherm system may be your answer. 
Write today for your copy of “The Dowtherm Story!” 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York . Boston . Philadelphia . Washington . Clevelond ¢ Detroit 
Chicago . St. Lovis . Houston . San Francisco . Los Angeles . Seattle 
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as compared with $7 million last year, 
other resources available will permit the 
continuation of the work. Efforts were still 
being made last month to get the War 
Department to release some of the facih 
ties at the Missouri Ordnance Works 
which the Bureau has hoped to operate, 
but dissident groups in the Army had not 
reached a decision. The semi-commercial 
plant at Grand Forks, N. D., for produc 
tion of hydrogen and carbon monoxide 
from lignite will operate most of this year. 

The new appropriation, $830,000, for 
petroleum work is an appreciable increase 
over the previous $580,000. Most of the 
gain will go into efforts to improve the sec 
ondary recovery of petroleum, with the 
remainder going into fundamental studies 
of petroleum chemistry and refining. Else 
where in the minerals field, exclusive of 
coal, the Bureau has received $560,000, an 
increase, for its mineral mining work; 
$1,430,000 for the experimental stations, 
an increase over the $960,000 last vear; 
$1,000,000 for metallurgical research and 
pilot plants, drop from the previous 
$2,600,000 which included certain war 
time projects; and $1,700,000 for mineral 
exploration. The previous appropriation 
for mineral searches was $2,600,000. 


STANDARDS RESEARCH 


New wexvesricactons at the National 
Bureau of Standards should be undertaken 
shortly through the transfer by the Sec 
retary of Commerce of a special fund of 
$500,000 to the Bureau under the appro 
priation act which became effective during 
July. This transfer was authorized in a 
paragraph which included the following: 

“Provided, That the sum herein appro 
priated the Secretary may transfer not to 
exceed $500,000 to the National Bureau 
of Standards for testing and other scien 
tific studies and expend not to exceed 
$1,000,000 for temporary employment of 
persons or organizations by contract of 
otherwise, for scientific research on new 
products, materials, material substitutes, 
and such other subjects and special serv 
ices determined necessary, including the 
encouragement of inventive genius, with- 
out regard to sections 3709 and 3648 of 
the Revised Statutes and the civil service 
and classification laws.” 

Authorizing the two items for two 
agencies within one sentence has led to 
confusion on the part of many seeing this 
item. The fact is that’ the $1,000,000 is 
going to be used by the Office of Tech- 
nical Services to contract for research to 
be done outside the government labora 
tories; but the Bureau of Standards money 
will be spent by Bureau staff on projects 
carried out in the Bureau's own labora 
tories 

It is expected that initially the Secre 
tary’s office will suggest a number of 


projects which are thought to be helpful 
to little business. The Bureau will try 
to work out practical ways in which to 
solve those problems 


WAR CHANGES IN DYES 


Tue Tariff Commission expects to re 
lease this month a broad survey of changes 
that occurred in the dye industry during 
the war. This statistical study covers the 
prewar situation, recent changes in produc 
tion and applications, and postwar develop 
ments in the movement of domestic dyes 
in foreign trade. The Commission has com- 
piled its final report on 1944 production 
and sales of synthetic organic chemicals 
and has prepared a corresponding pre 
liminary report for 1945. 


PATENT BARRIERS LOWERED 


INTERNATIONAL movement of patented 
articles has been somewhat limited because 
of the uncertainty as to the ownership and 
effect of patents that were German-owned 
in various countries. A new international 
agreement has been made by the United 
States with several nations that eliminates 
these patents as barriers to such goods 
movement 

The agreement has been signed already 
by the United States, United Kingdom, 
France, and The Netherlands, with the 
assurance that delegates from Australia, 
Canada, South Africa, and Czechoslovakia 
will recommend that their governments 
sign also. The accord provides that a na 
tional of any participating country may get 
the same non-exclusive, royalty-free license 
to use patented processes or products as is 
granted by a nation to its own citizens. 
This permits sales abroad of American 
made goods that would otherwise be in 
conflict with patent restrictions of the 
countries of destination. 

Office of Alien Property Custodian em 
phasizes, in making this announcement, 
that exclusive licenses previously held by 
non-German owners and all previous rights 
lawfully acquired by such others will re- 
main undistributed. The accord is intended 
only to eliminate interference with post 
war trade by German ownership of patents. 


NAVY LAYS CORNERSTONE 


Navat Ordnance Laboratory corner- 
stone laying proved the occasion on which 
Secretary of Navy Forrestal could again 
pledge support of his department to both 
fundamental and applied research. On 
August 15 the ceremony officially recog 
nized one of a group of approximately fifty 
buildings which will make up one of the 
largest physics research agencies in the 
world. One of the buildings of non 
magnetic construction will deal with 
many of the highly-specialized problems 


of the military. Another will continue 
the outstanding investigations on prox 
imity fuse, guided missiles, and related 
basic and applied investigations. 

There will be a limited top staff im 
uniform. But the bulk of the technical 
work will be done by and under civilians 
who have been given outstanding recog 
nition by the military services. This recog 
nition extends especially to Army Air 
Forces work, much of which will be done 
here in cooperation with the Navy group. 

The magnitude of the undertaking is 
well illustrated by the fact that from $50 
to $70 million will be invested in build 
ings and equipment at an early date. The 
site itself provides nearly 1,000 acres 
The professional staff will, it is expected, 
includes about 2,000. scientific and engi 
neering workers 


CHANGES IN INTERIOR 


Arter months of critical study of the 
internal organization of the Department 
of Interior Secretary Krug is beginning 
to make certain readjustmenrts 
in his effort is the plan to integrate the 
Department into a coherent, cooperative 
agency. Krug frankly criticizes the fact 
that heretofore the Department has been 
made up of a considerable number of 
Bureaus competing with each other for 
funds, authority, or “rights.” Industrial as 
well as governmental advice is being 
sought by Krug in the hope that the maxi 
mum benefit can come from the changes 
which he contemplates. Some of these 
have begun already in the Bureau of 
Mines. Many others are expected there 
and elsewhere 


Dominant 


BOOSTING BRAND-NAME GOODS 


Toxen shipments of certain brand-name 
products made in the United States will 
be made to Britain as a step toward en 
couragement of sales of such material in 
the United Kingdom. This arrangement, 
announced by Office of International 
Trade of the Department of Commerce, is 
intended to permit shipments of about 20 
percent of prewar quantities of these 
goods, so that would be British purchasers 
can begin to get again at least small quan 
tities of goods that were popular before the 
war. Token scrip is to issued by the 
British government as an evidence of per 
mission to import. U. S. manufacturers 
wishing to take advantage of this arrange 
ment will probably make their deals with 
the British importers who previously im 
ported their goods. 

Most of the types of commodities prob 
ably to be handled under this program are 
brand-name consumer goods; but a few of 
them are products of process industry, such 
as carbon electrodes, paints and varnishes, 
dry batteries, etc. 
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Education at the Crossroads 


Tuis month more men and women entered Amer- 
ican universities than ever before in history. ‘They 
brought with them considerably more than their 
personal problems in finding places to eat and sleep. 
Every institution in the country is confronted with 
more or less serious crises that threaten to break down 
our system of collegiate education as we have known 
it in the past. Suddenly this becomes the most im- 
portant problem of the chemical engineering profes- 
sion and it behooves all of us to give it our earnest 
study and support. 

With this in mind we recently asked the heads of 
the various departments of chemical engineering in 
the United States and Canada for certain statistics 
needed for a quantitative appraisal of the present sit- 
uation. The interesting results of that survey are tabu- 
lated and analyzed elsewhere in this issue. But we also 
asked for a listing of a few of the institutions’ more 
pressing problems: “Are they concerned with students, 
veterans, laboratory facilities, or the getting and hold- 
ing of capable teachers?” The answers immediately 
convinced us that the students, and particularly the 
returning veterans, create no problem except by their 
very numbers and their keen desire to get the best 
possible education. Present classes are reported the best 
in years, more mature, more responsive, and willing 
to put up with almost anything except poor teaching 
and inadequate laboratory facilities. 

So the really pressing problems, emphasized over and 
over again in these replies, are the need for more hous- 
ing and laboratory buildings and the maintenance of 
competent staffs. Of these the most basic need is for 
faculty. There are openings for several scores of good 
men—many at professorial ranks—not only to teach but 
also to provide research supervision for graduate 
students. Instructors and graduate assistants are even 
more urgently required to handle the larger under- 
graduate classes. Yet most of these jobs go begging. 

Most often, of course, it comes down to the matter 


of money. University salaries have nearly always been 
lower than those in industry and in the present infla- 
tionary period, it is not at all unusual to find young 
men demanding higher pay than that of professors 
with ten years experience. Deans of engineering find it 
difficult to meet industrial competition and still stay 
within the budgets and salary levels established by 
academic administrators. There is little or no recogni- 
tion of the fact that some faculties must cost more 
than others in today’s market for technical manpower. 

All this puts some problems—and opportunities— 
directly up to management of the chemical process 
industries. Unless it is willing to get along with fewer 
chemical engineering graduates or those with less 
thorough training, it must take an active hand in help- 
ing education meet its present crisis. In the first place 
it should immediately cease, desist and condemn the 
practice of competitive bidding with universities for 
the services of men who have demonstrated interest 
and ability as teachers. Secondly, some companies 
should find it possible, and ultimately profitable, to 
loan some of their own young men to nearby colleges 
to serve as graduate assistants and instructors during 
the present emergency. Finally, there are undoubtedly 
available in industry and in some of the governmental 
services able engineers who are reaching the age of 
retirement and who are excellently qualified to help in 
the training of younger men and in the supervision of 
their research projects. We know of several instances 
where this has already beén done with conspicuous 
success. Wisdom gained through long experience is 
paid for in the inspiration given and the satisfaction 
received in having a hand in guiding the future of our 
profession. Now is a good time for volunteers! 

Chemical engineering education needs our sympa- 
thetic understanding and support in its present emet- 
gency. It is to our self interest to see that these 
institutions uphold quality as well as provide for 
quantity production. 


SIDNEY D. KIRKPATRICK, Editor 
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R. B. HAMMOND and N. J. JOHNSON National Carbon Co., Niagara Falls, N. Y. 


—O* THE Basis of present figures showing 
the postwar production rate of 


chlorine in the United States, it appears 
evident that many electrolytic chlorine 
manufacturers will face the prospect of 
operation over the rated capacity of their 
cells for some time to come, and that as a 
consequence they may have to accept some 
penalties against maximum cell efficiency 
which these operating conditions usually 
demand. 


NO LETUP IN DEMAND 


The peak war potential of rated chlorine 
capacity in the United States has been 
placed at about 4,000 tons per day, and pre 
dictions made toward the end of the war 
indicated that a maximum peacetime out- 
put equalling 80 percent of war capacity 
could be expected after reconversion. But 
chlorine output already exceeds such pre- 
dictions even before the country has 
reached well into its peacetime schedule of 
production. According to the best esti- 
mates available, production at the close of 
the first quarter of 1946 was in the neigh- 
borhood of 3,348 tons, or approximately 83 
percent of peak war production. 

During the war the government built 
four arsenal plants with a rated chlorine 
capacity of 300 tons daily and four D.P.C. 
plants with a rated capacity of 580 tons. Of 
the combined total of 880 tons, about 430 
tons are now being operated by private 
producers, and other portions of this ton- 
nage are in the process of being either pur 


Factors Anode Consumption 


CHLORINE CELLS 


chased or leased from the government. 
Present indications are that we actually 
will use 100 percent of capacity or even ex 
ceed wartime capacity between now and 
the end of 1947. 

The small percentage of excess capacity 
above present production levels which the 
industry can draw upon in order to meet 
expected demands is one reason why manu- 
facturers appear to be faced with peacetime 
operation beyond the rated capacity of their 
cells. 

his condition will be unique in the his- 
tory of the industry, for while chlorine pro- 
duction has grown enormously since 1921, 
peacetime capacity has generally managed 
to stand ahead of demand. Looking back 
to 1930 we see that the annual production 
figure was very close to the 200,000 ton 
mark. Pulp bleaching accounted for the 
major usage, then came purification of 
water and sewage. In the next ten years— 
a period of normal peacetime expansion in 
the main—production rose to approxi- 
mately 650,000 tons. The pulp and paper 
industry was the largest consumer, then was 
overtaken by chemicals. Projecting this ten 
vear average rate of growth to the year 
1950, a normal output of 1,100,000 tons 
would be expected. But a disproportionate 
growth of chlorine-dependent chemical 
processes has sprung from the war to 
change the picture. Today's peacetime pro- 
duction is at the rate of nearly 1,220,000 
tons, and if the 16-vr. average from 1930 
to 1946 is projected to 1950, we find a pos- 
sible 1,450,000 ton figure in the making. 


Even though the chlorine market is booming it is highly competi- 
tive, and producers, while they push their cells for maximum 
chlorine output, must still keep an eye out for disproportionate 
increases in production costs. One such item of expense is anode 
consumption, and as shown here, the operating conditions that 


are good for chlorine output are bad for anodes. 


There is no 


easy formula that will tell when the extra chlorine is not worth 
the extra anodes, but here are the variables that the operator must 
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worry about if he is to get the most for his money.—Editors 


WHERE DOES IT GO? 


Most of the chlorine sales are now di 
rected to the following industries. 


Aluminum Phenols 
DDT Pulp and Paper 
Ethylene glycol Solvents 
Freon Synthetic resins 
Hypochlorites Synthetic rubber 


Oil refining Tetraethyl lead 

Pulp and sanitation, once major factors 
in the chlorine market, are now relegated 
along with incidental users to the minority 
25 percent of sales, while organic and in 
organic chemical manufacture has come to 
absorb 75 percent of all chlorine produc 
tion. The chemical industry has strength 
ened its position as the number one con 
sumer by developing a large number ot 
new chlorinated products since the start 
of the war 

The pulp industry is at present using 
close to 160,000 tons of chlorine yearl\ 
with a significant proportion of this going 
into bleached sulphate, since every ton ot 
sulphate takes about 200 Ib. of chlorine 
Inasmuch as there is a decided trend 
toward substantial increase of bleached su 
phate production, the prospect for increas 
ing consumption of chlorine in that indus 
try appears excellent. The most striking 
development, however, is in the field of 
organic synthesis. Ethylene glycol absorbed 
important amounts even before the war, 
as did the chlorinated hydrocarbons and 
chlorinated rubber, but products brought 
to heavy manufacture during the war and 
figuring largely in the postwar picture are 
the vinyl chlorides; the allyls, phenols and 
chlorostyrenes for plastics and _ resins: 
aluminum chloride for catalytic cracking 10 
oil refineries; the chloroparaffins for treat 
ment of fabrics, for paints, and as plas 
ticizers; DDT, the Freons, and the si!) 


cones. 
Of course all chlorine producers do not 
necessarily sell their product outside their 
plants. There is a definite tendency on thie 
part of chlorine plants to prepare thes 
own end-products for chlorine, or to mak 
for themselves those products which 
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quire chlorine as an important tool of the 
process. 

The caustic soda picture must also be 
given consideration when chlorine is under 
discussion, for the larger part of the 
nation’s caustic production is derived from 
electrolysis. Here the demand for an in 
creasing purity of caustic is continuous— 
especially for uses such as rayon production 
und its equivalent in cellophane produc- 
tion, for mercerization, for the manufac- 
ture of fine chemicals, and for soap. 

As to market possibilities for the caustic 
soda that will be a concomitant with high 
chlorine output, a look at trend lines re 
veals that, based upon 1930-1940 rates of 
increase, the 1950 caustic soda require- 
ments will be in the neighborhood of 
1,900,000 tons (Chem. & Met., January 
1946). This is even higher proportionately 
than the projected 1,450,000 ton demand 
for chlorine. The trend has been and con 
tinues to be toward 
yustic at the expense of chemical caustic. 

\pparently no major new markets for 
iwdrogen have developed from the war, and 
ontinue to be di 
rected chiefly to ammonia production, with 


more electrolytic 


output will probabls 


secondary amounts going into fat hydro 
genation and hydrochloric acid 


SQUEEZE PLAY 


If chlorine prices remain at present levels 


wl 


wages and material cost continue 
their upward trend, manufacturing cost 
onsiderations will become an increasingly 
mportant factor in the postwar picture 
New production is already in the planning 
stage by some companies, but a year or 


more may elapse before the small margin 


of capacity between supply and demand 
is relieved by construction of additional 
facilities. Then competition for position in 
the market will be keen and every plant 
vill wish to operate as near capacity as 
possible, without sacrifice of efficiency, to 
keep production costs down 

Since cell operation above so-called rated 
capacity appears inevitable if the industry 

to meet the demand for chlorine, pro- 
ducers may have to balance more carefully 
than ever the variable factors inherent in 
the overloading of cells 

lhe total cost of the product at the cell 
is largely dependent upon three factors— 
power, salt, anodes—with power costing 
approximately 60 percent and anodes 10 
percent of the total. However, over-all cell 
eficiency is influenced to a very consider 
able extent by the performance of the 
graphite anodes used. This subject is to be 
liscussed in some detail in this article. 
Under conditions of maximum current 
ciency, anode consumption rates may 
be held to a minimum. When cells are 
operated at increasing loads in order to in 
crease chlorine output, the anode consump 
tion rate tends to be increased due to a 
number of factors such as higher cell oper- 


eff 
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ating temperatures, an increase in the per- 
centage decomposition of sodium chloride, 
and others to be discussed later. As the 
current load approaches the higher levels, 
current efficiency usually decreases and 
anode consumption rises—anode consump 
tion rate being in fact a reliable index of 
current efficiency, provided an anode of 
recognized standard quality is used. It is 
generally true that at the higher loads lead 
ing to more critical conditions of cell oper- 
ation, it becomes increasingly difficult to 
ensure the maintenance of optimum cell 
effic iencies. 

The various cell factors must always be 
balanced according to the unique con- 
ditions faced by each operator and the de 
mands made upon his plant, and no gen 
eralized formula can be submitted as to 
the economics of operation. However, 
those operating factors which affect the 
corrosion rate of graphite anodes have 
been carefully determined under the con- 
ditions of control possible in laboratory 
type diaphragm cells, and it seems appro 
priate at this time to review these findings 
for those who may be re-examining the 
labyrinthine problem of cell variables 

A long term anode research program 
forms the basis for the anode performance 
data reviewed here (Trans, Electrochem 
Soc., vol. 86 P 127, 1944 The effect of 
the various factors influencing graphite 
anode consumption rate, standard known 
graphite quality 
be discussed under individual headings to 
follow 

The experimental cells employed in the 
laboratory investigation differed in con 
structional details from those used com 
mercially, and the level of anodic attack 
was approximately 20 percent greater than 


being maintained, will 


that experienced in actual service, but com 
parative field tests subsequently proved 
that the basic factors controlling anode oxi 
dation rate in the laboratory units were 
sufficiently like those in commercial cells 
to permit a practical interpretation of the 
laboratorv data. However, direct applica 
tion of the experimental data may be com 
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Fig. 1—Graphite anode at- 


tack vs. cell temperature 


plicated by cell variables commonly en- 
countered in practice. 

Herein anode corrosion rates are ex- 
pressed in terms of graphite consumed per 
1,000 amp. hr. of cell operation, the 
weight loss being the “surface weight loss” 
of the anodes, since the commercial oper- 
ator is primarily interested in maintaining 
maximum anode volume for the longest 
possible operating period so as to gain the 
advantage of minimum cell voltage. 

The four primary cell operating factors 
controlling anode consumption rate in 
brine electrolysis subject to investigation 
were temperature; brine feed rate, which is 
related to percent sodium chloride de 
composition; anode current density; and 
feed brine concentration. Admittedly, in 
addition to these four, there are other 
minor or related factors which can to a 
greater or lesser degree affect anode con- 
sumption. 


CELL TEMPERATURE 


In the industry, cell operating tempera- 
ture has been generally recognized as in- 
fluencing the corrosion rate of the anode. 
This knowledge, however, has been largely 
of a qualitative nature and it is felt that 
the data reviewed here really allows of a 
quantitative as well as qualitative in- 
terpretation. The experimental tests were 
carried out at the temperatures of 50, 
60, 80, and 95 deg. C. with other cell 
operating factors held constant so as 
to evaluate only the temperature factor. 
The results of the test are shown graph- 
ically in Fig. 1, where it will be noted 
that graphite anode attack is increased by 
1.15 to 1.20 g. per 1,000 amp.hr. for 
each 10 deg. C. rise in cell temperature 
above 50 deg. C. In other words, con- 
sumption rate increases 70 to 75 percent 
of that at 50 deg. C. for each 10 deg. rise 
above the 50 deg. temperature. 

Although a reduction in cell tempera- 
ture results in a marked decrease in the 
rate of graphite anode consumption, prac- 
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Fig. 2—Anode attack vs. brine flow 

and percent NaCl decomposition 


tical operating considerations are such that 
cell temperatures approaching the boiling 
point of brine are generally favored in 
practice Under such conditions maximum 
over-all production efficiency is usually 
realized. Here reference may be made to 
the influence of temperature on cell volt- 
age. Even in the laboratory units, cell volt 
age was found to rise approximately 0.1 v. 
for each 10 deg. C 
ture, and with power costs being of the 
order of 6 to 1 of that for graphite, it is 
not too difficult to Jealize why high cell 
temperatures are generally used in the 
Optimum cell temperature is of 


drop in cell tempera 


industry 
course dictated by the conditions existing 
in an individual plant. 


BRINE FEED RATES 


Diaphragm permeability determines in 
large measure the brine feed or flow rate 
in most commercial units, and the import 
ance of this factor in influencing graphite 
anode corrosion rate is borne out by the 
experimental data illustrated in Fig. 2. It 
will be noted that a decrease in brine flow 
rate of the order of 8 to 10 percent in 
creases graphite corrosion as much as 20 to 
30 percent. At a constant current load, a 
drop in brine flow rate through the asbestos 
diaphragm of the cell increases the percent 
age NaC] decomposition, and at the same 
time caustic concentration inside the dia 
phragm rises, which facilitates the back 
migration of the hydroxyl ion, which in 


Fig. 3—Anode attack vs. 
feed brine concentration 
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turn is discharged in greater degree at the 
anode. Here again, optimum brine feed or 
flow rate becomes a matter to be deter- 
mined for a given type of cell at a particu 
lar plant. Thus, a rapid brine flow rate may 
well save graphite, but the resulting drop 
in caustic concentration of the cell effluent 
demands increased expenditure for evapora- 
tion of cell liquor. It is to be noted that 
brine flow rate vs. anode attack (Fig. 2) 
is not a straight line relationship, but that 
anode consumption rate rises rapidly as 
flow rate falls below a critical point. In 
the laboratory experimental cells this criti- 
cal flow point was about 200 to 225 c.c. 
per hr., but in commercial cells this may 
well be quite different. Very likely in prac 
tice the break in the curve, or critical 
point, would fall at a lower level of flow 
than indicated here. 

The point to ‘be stressed is that higher 
cell loads should be compensated for by in 
creased brine flow rate or by higher feed 
brine concentrations if the percentage 
NaCl decomposition and caustic concen 
tration are to be held at recognized opti 
mum levels in terms of anode consumption 


rate. 
FEED BRINE CONCENTRATION 


The sodium chloride concentration of 
the brine fed to the cells proved to be a 
factor of greater than expected import 
mce in controlling graphite anode oxida 
tion rate. A drop in NaCl concentration 
of as little as 5 g. per |. from the point of 
saturation (Fig. 3) increased anode at- 
tack by as much as 10 percent, and a re 
duction in brine concentration to 300 
g. per |. from 318 g. per 1. NaCl increased 
anode consumption rate by nearly 20 per 
cent. A drop in brine concentration in 
creases the percentage NaC] decomposition 
just as does a reduced brine flow rate (Fig. 
2) or higher cell loads. ‘This factor is de 
serving of special attention, because varia 
tions in brine concentration are not un 
common in practice and the major 
importance of precise brine control is 
sometimes overlooked. 


ANODE CURRENT DENSITY 


Higher anode current density, to be 
sure, reduces graphite life almost in direct 
proportion to the increase imposed, but 
within the current density ranges investi 
gated, the amount of graphite consumed 
per amp. hr. did not rise but actually 
showed a slight decrease at the higher cur 
rent density levels (Fig. 4). In other words, 
a higher anode current density would not 
in itself prove detrimental so long as cell 
efficiency, percentage NaCl decomposition, 
and cell temperature remained unaffected 
or constant. In the laboratory cells anode 
current density was varied by changing the 
original size of the graphite electrode, hence 
other cell factors could readily be held con 


stant. In commercial units, however, anode 
current density is changed by varying the 
current load, and at once cell temperature 
percentage NaCl decomposition, and caus 
tic concentration are affected. All of these 
latter factors are critical in determining 
anode consumption rate per pound of cell 
product produced, as has been shown in 
preceding discussions. 

Graphite as an anode material in brine 
electrolysis is immune to attack by nascent 
chlorine, but is subject to slow corrosion 
by nascent oxygen. Since fundamentally 
graphite anode corrosion is the result of 
oxidation, chemical, electrochemical, or 
both, anv cell factor enhancing anolyte oxi 
dizing conditions may be expected to re 
sult in more rapid graphite attack and a 
greater anode consumption rate 


SUMMARY 


1. In the operating range from 5U to 
95 deg. C., other cell factors being main 
tained constant, graphite anode corrosion 
rate increases 1.15 to 1.20 g. per 1,000 
amp.hr. per 10 deg. C. rise in cell tempera 
ture. With 50 deg. C. as a base, graphite 
attack imcreases approximately 70 percent 
at 60 deg. C., 210 percent at 80 deg. C 
and 310 percent at 95 deg. C 

2. At constant temperature and current 
densitv, brine feed rate becomes a facto 
of major importance controlling graphite 
anode corrosion, zero Corrosion being ind 
cated for infinite rate of flow and 25 g. pe 
1,000 amp.hr. (5 times normal) being 
shown for 100 percent NaC] decompositior 
or when the rate of NaCl input is equiva 
lent to that decomposed electricall 

3. Even a slight lowering of the NaC 
content of the feed brine from the point of 
saturation leads to a significant increase it 
the rate of graphite attack, the latter ris 
ing rapidly as brine concentration d 
creases 

4. Anode consumption rate in terms ot 
weight loss per 1,000 amp.hr. decreases 
slightly with increased current density 
However, graphite consumed per unit 
time increases nearly linearly with rise in 
current density, the slope of the curve 
(Fig. 4) decreasing to some extent at the 
higher values of current density. 


Fig. 4—Anode attack vs. 
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Chemical Engineering Educational 
Program Faces Difficulties 


A questionnaire to the chemical engineering departments of Ameri- 


ean colleges and universities reports up-to-date and authoritative 


information on the situation that exists at present together with a 


look into the future. The data dealing with the numbers of graduates 


that may be expected to enter industry should assist industry when 


making plans for additional chemical engineering manpower for the 


next few years. 


The shortage of teaching staffs and the other 


problems that are handicapping the departments will be of more 


general interest.—Editors 


CHEMICAL engineering profession 
is most seriously concerned with the 
educational programs of the universities 
and colleges of the United States and Can 
ada. In an effort to obtain up-to-date and 
authoritative information on the existing 
situation a questionnaire was sent to the 
schools. Herewith is a summary and com 
pilation of the data reported by 61 insti 
tutions 

The first chemical engineering degree 
was granted in 1891. By the turn of the 
century three others of the group were 
giving B. S. degrees in chemical engincer 
ing. In 1920, students could get the bach 
elor's degree from 38 institutions. The 


ge 


period from 1912 to 1921 witnessed an 
increasing number of institutions granting 
the degree for the first time. An average 
of three was added to the list each of 
these vears. 

The first master’s degree was granted 
bv one of these schools in 1896. Since 
that time 48 others have graduated chem 
ical engineers with this degree. A much 
smaller number of schools have given the 
Ph. D. degree, in fact, only 26 since 1905 
when the first was presented. 


HOW CLASSES COMPARE 


The last prewar year, 1939-40, found 
1889 students of chemical engineering in 
the graduating classes of the schools re 
plying to the questionnaire. In the same 
year 255 received master’s and 53 doctor's 
degrees. This year graduating classes total- 
led only one-third of the 1939-40 figure. 
While the number of graduate students 
have not been as large the difference has 
not been so great due to the fact that 
many former graduates who had been serv- 
ing in the armed forces returned for re- 
fresher courses at Uncle Sam’s expense. It 
is estimated that next year the graduating 


class should be doubled or reach two-thirds 
the size of the prewar class. The depart 
ments will not reach their former positions 
until 1948. 


Large increases in undergraduates are 


Number of Institutions Reporting 
Award of Degrees by Chemical Engi- 
neering Departments 


Year Bachelor’s Master’s Doctor's 
1891. | 0 0 
1894 2 0 0 
1805 0 
1896 1 0 
1807 2 0 
1901 5 > 0 
lem 6 2 0 
1903 7 9 0 
1904 8 2 0 
1905 11 3 1 
1907 12 3 1 
1908 17 3 1 
1910 18 3 1 
1911 19 3 1 
23 5 1 
ae 24 5 1 
1914.... 26 7 2 
ar 29 7 2 
29 3 
1918.... 33 s 3 
1919.... 35 S 3 
1920... 38 13 4 
1921.. 42 14 4 
1922 43 14 4 
1923 45 14 4 
1924 ieee 46 15 5 
1925 - 47 19 6 
1926 4s 20 6 
1927. 21 7 
53 23 8 
55 29 
55 31 10 
ar 56 32 10 
1933.... 32 11 
56 32 12 
56 33 12 
1936. ‘ 58 36 13 
58 38 13 
59 41 14 
59 43 16 
errr 60 44 17 
60 45 19 
re 61 47 19 
1944 se 61 48 19 
a 61 48 21 
61 4s 24 
61 48 26 
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expected in the next two years. There 
were 8,447 in 1946 but it is estimated 
there will be approximately 11,000 next 
year and 12,600 the following year. An 
even larger increase in graduate students is 
expected, perhaps as much as 50 percent 
next year. By 1947-48 these schools will 
probably have 15,000 students in their 
chemical engineering departments. 

The colleges are handicapped by insuf- 
ficient staffs. As was pointed out in “Tech- 
nical Manpower Falls Short of Industrial 
Requirements,” pp. 109-111 of the July 
issue of Chem. & Met., a large number 
of professors have been in war work and 
have become acquainted with new pro- 
jects which interest them permanently. 
Further, the deans of engineering are find- 
ing it difficult to adjust salaries in their 
departments to meet industrial competi- 
tion. An accompanying table indicates 
many vacancies in all classifications from 
professor to graduate assistants. 

Of the 61 schools responding to the 
questionnaire 44 reported that there were 
more applicants for admission being re- 
ceived than could be granted. Some stated 
that they were turning down four or five 
for every’ one they were accepting for ad- 
mission. In all about 10,000 men and 
women who wanted to study chemical 
engineering in these schools last year had 
to be refused admission. Among the most 
frequently mentioned reasons for this con- 
dition were inadequate facilities, and in- 
structional staff. 


BAFFLING PROBLEMS 


Problems facing the department heads 
are numerous and many of them extremely 
serious. The most pressing problem at this 
time is the obtaining and holding of capa- 
ble teachers. This is no doubt due to the 
fact that the rate of pay of teachers who 
have had experience and are capable, is 
far below the rate paid in industry to men 
of equal qualifications. One head of a 
department made the interesting comment 
that since the great influx of graduates 
under the GI Bill will be only temporary 
he cannot justify adding staff members on 
a full-time basis with permanent tenure. 
One cannot find men to fill the faculty 
without tenure. 

In the opinion of another, the most ur- 
gent problem in chemical engineering edu- 
cation from a long term proposition is that 
in some manner or other there should be 
increased rewards for undergraduate teach- 
ing to a point to make this attractive to 
capable men. In general, chemical engi- 
neering departments furnish undergraduate 
instruction, graduate instruction, research, 
and consulting service. This man thinks 
the most important of these, by far, to the 
country and to industry is the undergradu- 
ate instruction and this is the one about 
which very little is done. There is con- 
siderable talk and some action in industry 
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and government on subsidizing graduate 
instruction and research, but if a steady 
flow of competent men with batchelor’s 
degrees is to be maintained, something 
must be done to make it more attractive to 
good men to enter the field of undergrad 
uate teaching 

Yet another writes, “I believe that the 
pressing salary problem in all schools is the 
relationship between the salaries and ex 
perience of the new men and the older 
men who have stayed on the job. There 
are plenty of young men who want to go 
into teaching, but at salaries equal or 
higher than being paid to professors with 
ten years of experience. I don’t blame the 
young men, this is their opportunity to 
establish themselves in a salary scale that 
is proper. However, the universities are 
not ready or willing to increase the salar 
ies of their present staff to put them on a 
comparable basis with those that must be 
paid to the new man. Some of the older 
men are “stuck” at their schools, but that 
is no reason for bringing in a fresh Ph.D 
with no experience at a salary almost as 
great. The problem appears not to be one 
of getting more staff, but keeping the old 
staff at salaries comparable to the indus 
trial scale for their experience and abilities 
Too often the present staff is retarded by a 
salary scale common to all academic de 
partments, such as Greek, but it always 
appears that the school of law and medi 
cine have higher salary scales. This should 
also be true in chemical engineering.” 

The numerous veterans who have en 
tered school at such varied times and who 
must complete different subjects for a de 
gree have forced one school to offer re 
fresher courses as well as subjects not 
regularly scheduled, and this has increased 
the teaching load materially. 

One of the most serious problems ‘s the 
accommodation of students applying for 
admission. One institution accepts all qual 
ified persons who apply. In this case, class 
schedules throughout the university have 
been arranged to permit morning, late 
afternoon, and evening laboratory sections 
This requires the employment of addi 
tional teachers 

Another department head is handicapped 
by the difficulty entailed in getting suitable 
laboratory equipment due to limited 
budgets and also to inability of equipment 
manufacturers to supply at this time. 


ADMINISTRATION SUPPORT 


The difficulty in getting support from 
administration to do anything different 
from the way things have been done in 
the past is troublesome. The faculty is 
too inbred to be able to make progress in 
expansion, improvements in facilities, or 
to make changes in curricula to keep up 
with trends in chemical engineering adu 
cation. 

Several schools indicate that their most 


Number of Degrees in Chemical Engi- 
neering which Reporting Institutions 
Will Probably Grant 


1946 1948 1949 


B. 8... -.. 657 1,250 1,820 2,240 
eer 198 155 620 615 
a 33 60 100 145 


Number of Chemical Engineering Stu- 
dents Last June or Prospectively 
Registered 


June, Oct., Oct.. 
1946 1946 1947 


Freshmen , 3,828 4,440 4,500 
Sophomores 2,298 3,145 3,450 
Juniors. ...... 1,345 1.950 2,525 
1787 * 1,300 1,840 
Other undergraduates. . 189 240 290 
Sub-total... 8.447 11,065 12,600 
Graduates. . 1,485 2,125 2,300 
Total. . 9,932 13,200 14,900 


Men Now or Prospectively on Staffs 
of Departments 


Now Positions 
Active Vacant 
Professors. . 1l4 10 
Associate professors. . 65 22 
Assistant professors 78 37 
Instructors. . . 69 31 
Graduate assistants: 
Teaching . 113 61 
Research 113 53 


pressing problem is the lack of good me 


bers and janitors who are 


chanics, plum 
willing to work for university salaries. 
Another reports that they are finding hous 


ing for the faculty is a most pressing prob 


lem since men whom thev have considered 
to be excellent from all standpoints have 
refused positions for the reason that the 
institution could not guarantee housing 
facilities. 

Veterans as a whole are able and con 
scientious. They have mature judgment 
and seem to realize the value of the bene 
fits which they are securing. 

Several complaints concern the problem 
of handling and scheduling of mature stu 
dents whose educational background and 
experience have been quite varied. It is 
often a matter of delicate judgment as to 
how these men may all be fitted mto a 
fixed curriculum in order to assure them of 
a definite clean-cut chemical engineering 
education. Administrative problems have 
mounted, notably those concerned with 
the selection and handling of new students 
md the administration of government re 


search contracts 
PRIORITIES 


“I believe,” writes a dean, “that the po- 
sition of the universities on the priority 
listing for war surplus items could be 
much better than fifth out of six classes. 
We can only hope that the delivery situa 
tion of processed items such as motors in 
35 weeks to two years will improve in the 
near future. If adequate instruction is 
to be offered to veterans who are very 
demanding as to what they expect, drastic 


hanges must be made.’ 


New Chemicals Used 
Tanneries 


PAUL I. 


Stokes-on-T rent, 


SMITH 


Staff, England 


During the war years England found it necessary to make substi- 
tutions among the chemicals used for tanning leather. Some of 
these proved to be highly satisfactory and are preferred to the 


materials they replaced. In addition, English tanners have suc- 


cessfully used several new chemicals. 


Their experiences should 


be of interest to the American industry.—Editors 


RANGE of new chemicals developed 
by the chemical industry for the 
modern tannery promises to have an im 


portant effect on the quality of the leather 
produced and the economics of the process 


of manufacture in Britain and the U. S. 

In the preservation of hides and skins, 
considerable interest has, during the last 
few years, been taken in the use of the 
fluorides for the prevention and destruc- 
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tion of red heat and other halophilic or- 
ganisms known to cause great damage 
to hide proteins. Recommended methods 
of treatment include the soaking of hides 
in a 0.5-1 percent aqueous solution of 
sodium silicofluoride prior to salting. In 
some cases the fluoride is mixed with the 
salt 

The disinfection of hides is also being 
carried out in solutions of fluorides, and 
a mixture of sodium bifluoride and sodium 
silicofluoride is receiving attention. C. A. 
Manthei and A. Eichorn, J. Agric Res., 
63, 1941, claim that concentrations of 
these compounds (mixed together in 
equal proportions) 1 in 5,000 to 1 in 
10,000 have been found to kill the virus 
of vesicular stomatitis in 24 hr. This 
virus, although non-pathogenic, is closely 
related to that of the dreaded hoof and 
mouth disease. Other useful preservatives 
and disinfectants include sodium fluoride, 
sodium pentachlorphenoxide, naphthalene 
and arsenite. Some tanners are 
using pentachlorphenol for the treatment 
of tannery plant wooden equipment such 
is paddles, drums, vats, etc., so as to pre 
vent the growth of fungi, bacteria and 
other microorganisms likely to affect goods 
bemg processed. Pentachlorphenol is only 
slightly soluble in water and its volatility 
is extremely low, hence it affords protec 
that This preservative is, of 
course, extensively emploved in soaking 
hides and skins 


sodium 


tion lasts 


DEPILATORIES 


Several new depilatories and softening 
agents have been introduced to the tanner 
during the last few years and these include 
sodium sulphydrate, sodium tetrasulphide, 
calcium sulphydrate and calcium thiogly 
colate. Probably the most important of 
the new depilatories is sodium sulphydrate 
Use of this chemical enables the tanner 
to effect a worthwhile economy in the 
cost of the process as only 60 percent as 
much of this chemical is required to ob- 
tain the same sulphidity as with double 
strength sodium sulphide. Use of sodium 
sulphydrate means greater control over 
alkalinity and therefore less risk of damage 
to goods being processed. Tanners are, 
today, making extensive use of sodium 
sulphydrate admixed with a small _per- 
centage of sodium sulphide, the latter 
being present to increase the alkalinity 
just sufficient to accelerate unhairing. Cal- 
cium thioglycolate promises to assume 
some importance as a depilatory agent as 
it does not exert any undue swelling ac- 
tion on the skin proteins. On the other 
hand this chemical is somewhat unstable 
and gradually changes to calcium carbo- 
nate. Calcium thioglycolate is a white 
crystalline powder, soluble up to 27 per- 
cent in hot water (95 deg.C.) and 7 per- 
cent in cold water. 

Appreciable development work has been 


carried out on the use of lime liquor 
containing protein reduction products and 
products of micro-organisms for deplia- 
tion. With the Sebacol process it is 
claimed by H. Compte, Le Cuir Tech., 
30,305, 1941, that the speed of unhairing 
is increased and it is also easier to obtain 
controlled liming. The rapidity of the 
unhairing varies with the concentration 
of the depliatory agents and the tempera- 
ture of the liquor, while the swelling de- 
pends upon pH of the solution. One 
criticism levelled against the use of amine 
preparations for unhairing is that they 
have a most offensive smell and tend to 
produce a loose and empty leather. 


ENZYMATIC BATES 


Turning now to the bating process, there 
appears to be some doubt, particularly in 
the minds of British tanners, as to whether 
enzymatic bates are really necessary, ex- 
cept, perhaps, in the case of goats for 
glace kid. Work carried out on the use 
of ammonium chloride in deliming tends 
to show that this fulfills a dual role by 
removing the free lime and also the pro- 
tein degradation products present in the 
interstices of the fibers. The removal of 
these products, such as albumoses, has 
for some time being claimed as the primary 
purpose of enzymatic bates. By the use 
of ammonium chloride instead of expen- 
sive bate (which incidentally contains this 
salt) the tanner can effect a considerable 
reduction in manufacturing costs. Need- 
less to say, this revolutionary departure 
from orthodox tanning procedure is vi- 
olently contested in certain quarters. 

In the actual tanning processes, in- 
creased use is being made of synthetic 
tanning agents and many new applications 
have been found for syntans containing 
sulphonic groups. These agents are used 
to lighten the color of both vegetable and 
chrome tanned leathers and also act as 
levelling agents in coloring chrome tanned 
stock with acid and direct dyes. In the 
production of white leathers, synthetic 
tanning agents based on zirconium or 
containing zirconium salts have given sat- 
isfactory results 


MASKING AGENTS 


The employment of masking agents for 
chrome tanning is now fairly general. 
Phthalic anhydride and adipic acid, par- 
ticularly the former, give very good re- 
sults. Their action may be summarized 
as follows: 

1. The masking agent raises the precipi- 
tation point of one bath chrome liquors 
and ensures a less astringent solution. This 
means that tanned goods have less wrinkles 
and drawn grain, which, in the case of 
calf and goats for glace, is of great im- 
portance. 

2. The masking agent helps to fill out 
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weak and porous parts of the skin and 
so produce a more salable leather. 

3. It has a levelling effect on the sub- 
sequent dyeing operation. 

Use of phthalic anhydride in one bath 
chrome tanning is fairly general in Great 
Britain but does not appear to have been 
taken up quite so widely by American 
tanners. 

In the neutralization of chrome leathers, 
various alkalis are being used. Disodium 
phosphate gives good results and assists 
in increaing penetration of dyes (acid and 
direct) and production of more level 
colors. Ammonium bicarbonate provides 
a more uniform pH throughout the cross 
section of the chrome leather than sodium 
carbonate and assists the tanner in sub- 
sequent operations, particularly dyeing and 
fat-liquoring. 

Various anionically active emulsifiers 
are now being used in the preparation of 
fat-liquors and sulphated fatty alcohols 
are finding increasing employment as wet- 
ting agents. Some interest is being shown 
in the use of chlorinated cyclic hydrocar 
bons and various plasticizers instead of 
oils and fats. Experiments carried out with 
chloronaphthalene indicate that it is 
worthy of attention as an ingredient of 
fat-liquors and stuffing mixtures where 
mineral fats and sulphonated oils are 
present. Synthetic agents for stuffing pig- 
skins and other leathers have, of course, 
been in use in Germany for some years. 
German patent 739,488 refers to leather 
stuffed with salts or aliphatic or cycloali- 
phatic amines of high molecular weight 
of NH, compound. Either before or 
after the stuffing the skin is treated with 
fat emulsions prepared with the aid of 
anionically active emulsifiers. 


DRYING 


In the drying of leather by pasting, in- 
creased use is being made of methyl cel- 
lulose as an adhesive. Modern contin- 
uous drying systems for leather which 
make use of the technique of pasting on 
glass plates ensures a high quality of 
finished full grain leather and maximum 
area. This adhesive is easy to apply, does 
not stain and enables the leather to be 
quickly removed from the base.  Inci- 
dentally, methyl cellulose has received 
some consideration as an ingredient of 
stuffing mixtures where a filling agent is 
required. 

Vinyl copolymers, acrylic resin emul- 
sions and ethyl cellulose are all being used 
as leather finishing compounds or ingre- 
dinets of leather finishes. Polyvinyl chlo- 
ride-acetate solutions show promise as they 
possess excellent adhesion to the leather 
base and the film possesses good flexi- 
bility and gloss. Acrylic copolymers are 
being used as clear finishes or lacquers 
in place of cellulose esters and the film 
has a high resistance to moisture vapor. 
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ARTHUR H. KORN Cuhie/ Engineer, Airborne Conveyors Corp., New York, N. Y. 


Existing literature on the design of storage bins is mostly devoted 


Practical Pointers Design 


STORAGE BINS 


to stress analyses. Long before the engineer can calculate stresses, 
determine wall thicknesses and specify reinforcing rods in the case 
of concrete structures, the basic question of size and number of bins 
and their shape and relative position must be considered. This article 


discusses some of the fundamental problems involved.—Editors 


pee use of available space is one 
of the principal factors in designing 
bulk storage bins. It is necessary, then, to 
design bins of a geometry which will allow 
the storing of the greatest amount of ma 
terial per unit space. Obviously, total avail 
able space cannot be utilized. For instance, 
bins designed for draw-off by gravity must 
have a conical hopper bottom causing con 
siderable space to be wasted. Also, a void 
will remain at the top of any bin since 
material, when poured, will repose under 
a definite angle forming a cone. 

Excessive space loss can be minimized 
by using well designed filling and dis 
charging methods. The simplest method 
of filling a bin is by raising the material to 
a high point and to have it gravitate from 
there into the bin by chute. To prevent 
possible clogging the inclination angle of 
the chute a must be greater than the angle 
of repose of the material ¥. 

The discharge point of the chute may 
be on the centerline of the bin or nearer 
the circumference. Examination of sketch 

a) will ‘convince that additional storage 
space can be gained by having the dis- 
charge at the circumference. This conclu 
sion is true only as long as maximum space 
utlization is the only point to be consid 
ered. 

Unavoidable waste space in a bin at top 


and bottom can easily be calculated for a 


circular bin see (b). To assure positive 
discharge the hopper cone angle 8 should 
be greater than the angle of repose y, by 
about 15 deg. If *d*h/4 be considered 
the total available space, then the ratio of 
waste space W to total space T is given by 
W/T=cd/h where c=.62 for 7 =30 
deg. and c = 1.08 for 7 = 45 deg. 

The following table shows the percent 
age of waste space: 


100 


h/d2 hid4 h/d6 

30 deg 31 16 10 

45 deg 54 27 18 
Waste space for a given height h increases 
in direct proportion with the diameter. ‘To 
utilize a maximum of space it is advantag 
eous to make the ratio h/d as great as 
possible. For bins of square and rect 
angular cross sections conditions are 
similar. 

A vexing problem in design and opera 
tion of storage bins is that of arching ot 
bridging in the conical bottom part which 
may suddenly stop the discharge or cause 
an irregular flow of material, thus disrupt 
ing the process dependent on a uniform 
feed. The operator is often completely 
helpless in preventing bridging and in 
breaking an arch he has to resort to such 
primitive methods as rapping the walls of 
the hopper with a hammer or running a 
poker thru specially provided holes in 
hopper walls. 


ARCHING 


None of the known anti-arching means 
are really positive and the usefulness of 
some of them is very questionable. One 
of the more common ways with which 
a designer pays tribute to this annoying 
condition is through an offset discharge 
opening in the hopper bottom. Shown in 
(c) is a bin with a central discharge open 
ing, the hopper cone angle of which is §, 
and (d) represents a bin of equal waste 
space with an offset discharge opening. 
It is at least very doubtful whether this 
cone is given less to arching than (c). 

If, however, the same angle § is retained 
in the offset hopper as in (e), then the 
better performance is due to the fact that 
additional storage space has been sacrificed 


and probably the same results could be 
obtained with a central opening in a bin 
of equal waste space as in (f). 

Sandstrom (Chem. & Met. Jan. 1940, 
p 22) observed that if a straight vertical 
wall on one side is instrumental in pr 
venting arching then a straight baffle such 
as a cylinder inside the hopper should havc 
the same effect as in (g) 

A reliable wav of breaking an arch of 
pulverized or fine material is by means of 
compressed air introduced through a pipe 
extending into the bin as shown in (h 
If the air is introduced at regular intervals 
it may even be effective im _ preventing 
bridging. 


SEGREGATION 


If bulk material consists of particles 
which vary greatly in size, segregation will 
take place when it is poured. The larger 
particles will roll down the cone slope at 
which the material reposes with the result 
that during the filling period of a bin, the 
coarser material will segregate towards the 
walls leaving the finer material in the 
center illustrated by (i). When discharg 
ing from the bin the ill effect is encount 
ered again. A crater will be formed at the 
top and the larger particles will roll down 
the slope, this time into the center, see 
(j). It has been found that the whole 
body of material does not move uniformly. 
At the walls the material remains more or 
less stationary, while in the center the ma 
terial will move rapidly in a sometimes 
well defined slender column, sce (j 

Chemical processes usually require that 
the weight of material be fed at a um 
form rate (Chem. & Met. April 1946, pp. 
125-136). Many feeders, however, serve 
the material at a constant volumetric rate. 
Variations in the weight per cu. ft. of the 
material discharged, which is caused by 
segregation, can therefore have serious con- 
sequences. 

A remedy claimed to give good results 
in preventing segregation consists in 4 
conical baffle being placed above the dis- 
charge opening in (k). In addition, it is 
dificult to conceive of any arching below 
this baffle and if there is any truth in the 
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behet that an arch cannot get the proper 
hold on a straight vertical wall necessary 
for its existence then an arch cannot de 
velop above the baffle cither. 


BIN AGING 


Most materials undergo physical and 
chemical changes while being stored. This 
is especially true of food products and 
ilmost any organic substance nearly all of 
which deteriorate more or less rapidly. But 
iso some minerals and bituminous sub 
stances are affected by prolonged storage 
and exposure to atmospheric conditions. 
It is, therefore, desirable to have the ma- 
terial move through the bin as a whole 
body as uniformly as possible. Dead spaces 
where material may lodge for years while 
being bypassed by an input of more recent 
date must be avoided 

This difficult 
to meet in case the material is piled up 
on the ground floor since it is not always 
possible to add to the heap at one end and 
withdraw from the other end as in (1). 
Most common is the flat box type of bin 
shown im (im), where material is put in at 
one end and distributed in the bin by an 
It doesn’t matter 
much at which end the material is taken 
The draw off material will always be 
that which was placed in storage most 
recently. The only solution in this case 


condition is sometimes 


open overhead screw. 


out 


seems to be division of the bin into at 
least two compartments which can then be 
completely filled and emptied alternately 
is in (n 

Even m the silo-type of bin, as already 
explained under segregation, there is con 


siderable bypassing of older material by 
input. In 


newer! this respect the long 


slender bin is preferable to the shorter 
and more compact bin. 

Raw materials are often received from 
a number of suppliers and usually there is 
considerable variation as to grade and 
quality of the material. Even in the case 
of a single supplier, quality of material 
may vary from consignment to consign- 
ment or carload to carload. 
Wherever it is necessary to control the 


. quality and grade of material that is fed 


into a process or packed for shipment a 
great number of small bins is preferable to 
a single large one. Material can then be 
proportioned by drawing from more than 
one bin to obtain uniformity. 

This is even more true in the case of 
processed materials such as food products 
which may vary from batch to batch in 
color, taste and odor. If a great many bins 
are provided, each one just large enough 
to receive a single batch, samples can be 
taken from a bin and if found to be off 
quality, it can be returned for reprocessing 
or blending with other batches 


FLEXIBILITY 


\ process may require the storing of 
several raw materials, some in large, oth 
ers in much smaller quantities. The de 
signer is then often tempted to provide 
bins accordingly of various sizes. A dis 
tinct disadvantage of such arrangement is 
a lack of flexibility. The relative amounts 
of materials used may not be the same 
very long. Expansion of production and 
shifting to other processes may render the 
particular set-up inefficient. If all bins 
are of the same size and a number of bins 
are used for the material required in great 
quantities, while only one or a few bins 


Economy results from properly designing bulk material storage bins 


are used for other materials, a rearrange- 
ment of the storaged goods relative to 
each other can easily be obtained. 


CONSTRUCTION COST 


From whatever angle the problem is 
viewed, whether economy of space, segre 
gation, aging, flexibility of operation, the 
tall slender bin is apparently vastly super 
ior to a squat one. Just how slender to 
make a bin seems to be a question of cost 
which is largely determined by the amount 
of construction material required. 

As far as a single unit is concerned, the 
bin of circular cross section is obviously 
least expensive. Such bins are widely used 
as farm silos and long years of development 
have established a certain favorable ratio 
of height to diameter which is said to 
range from 3.5 to 4. 

Unfortunately the circular cross section 
does not combine readily to a group. There 
is always objectionable interspace, no mat- 
ter how a number of circles are patterned 
together. Sometimes the interspaces are 
used as bins, resulting in somewhat be- 
wildering layout and additional expenses 
for conveying equipment as in (0). Bins, 
into the design of which has gone more 
intensive study and careful planning than 
is ordinarily accorded a bin as an adjunct 
of a mill, are the grain elevators. Due to 
the huge size and number, they have 
undergone a steady progressive develop- 
ment. (p) shows a typical layout of a 
grain elevator. Square bins grouped to- 
together as shown make up two wings of 
the building with the central portion hous- 
ing the elevator equipment. The ratio of 
height to diameter of the individual bins 
is usually around 6 to 7. 


A 


Moterial when 
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circumference 

ofr bin 
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FORMULA 


Chemical Engineering Calculations 


METHOD of numerical integra 
tion, an especially valuable tool in 
chemical engineering work, is apparently 
not generally familiar to engineers. It can 
be used advantageously to facilitate inte 
gration which occurs frequently in prob 
lems in fluid flow, absorption, distillation, 
and and offers attractive 
possibilities for engineering test work. Since 
the method requires mere substitution in 
formulas and their arithmetic solution, it 
is more convenient than the tedious and 
time-consuming graphical method of inte 
gration and is sufficiently accurate for 
most engineering work. As examples of its 
use the simplifications obtained in the 
measurement of fluid flow with pitot tubes, 
and in evaluating the integral for the 
number of transfer units in absorption 
problems are demonstrated below. A com 
parison with results obtained by the cus 
tomary graphical methods is given for both 
applications and other uses are suggested 
In Gauss’s method of integration pre 
determined values along the abscissa are 
used. The related values of the ordinate 
are multiplied by the corresponding 
Gaussian constant. The sum of these 
products multiplied by the over-all length 
of the intervals is the desired integral. This 
method is analogous to the well-known 
Simpson's rule, except that in the latter 
the intervals are equal and the constant 
factors are all simple integers. The crux 
of the Gaussian method of integration lies 
nthe location of the ordinates for any 


crvstallization, 


given range Gauss’s method applies to 

Fig. 1— Typical curve showing 
how x values are selected 

F(x4) 

F(x;) 

F (xq) 


Known to mathematicians, but 
seldom to engineers, Gauss’s 
formula enables accurate inte- 
gration of any curve to be accom- 
plished quickly by the use of 
numerical constants substituted 
in a formula. The method ap- 
plies whether or not an equation 
can be fitted to the curve. It is 
more rapid than graphical inte- 
gration and can readily be 
adapted to routine calculations 
in fluid flow, absorption, distil- 


lation, crystallization.—Editors 


whether or not there is an 
equation for it, and the results are more 
accurate than other methods using the 
same number of points; in fact, using only 
four ordinates this method gives the exact 
integral for a seventh degree equation. Any 
number of points mav be used but for 
most engineering work four points give 
sufficient accuracy. In some cases as few 
as two points can be used. 


If the definite integral f’# x) dx is to be 
a 


any curve, 


computed from a given number of values 


NOMENCLATURE 


Interfacial surface per 

volume, sq. ft. per cu. ft. 

= Size of openings of sieve, cm. 

== Mols of solute-free gas per hr., 

Ib.-mols per hr. 

= Height of packed tower, ft. 

Transfer coefficient for gas phase, 

Ib.-mols per (hr.) (sq. ft.) (driving 

force in partial press.). 

= Mols of absorbing liquor passing 

through tower per hr., Ib.-mols 

per hr. 

Slope of equilibrium curve. 

Number of transfer units. 

Molecular weight ratio of absorb- 

able gas to inert gas. 

(N.T.U.)¢ = Number of transfer units 
based on gas film. 

P = Total pressure, atm. 


unit 
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of f(x), just where should these values be 
taken in order to get a result of the greatest 


possible accuracy? In other words, how 


should the interval (a,b) be subdivided so 
as to give the best possible result? This is 
what Gauss determined in developing his 


formula which is 


ff du = Kiolu) + Kw 


Kadluy l 
where u,, u,....u, are the points of sub-) 
division of the interval u )tou=1 
This general equation can be transtormed 


into forms valid over other ranges. For a 


range in variable x from a to b, we have 


to 


z=a+(b— 
and the corresponding values of « are x 
a+ (b-a)u,, x, =a + (b-a) u,, et The 


'b 
value of the integral f, f(x)dx is therefore 
a 


t 
dz = (ba) [Kif(x) + 


Values of the constants u and K from 
n= 2, to n= 7 appear in Table | 


To evaluate an integral by this method 
it is only necessary to substitute in and 
solve Equations (2) and (3). If, for ex 
ample, it is desired to find the area under 
the curve shown in Fig. 1 from a to b b 
using four points (n = 4), x,, x. x, and x, 
the predetermined values along the abscissa 
are first calculated in Equation | 2 
stituting the values for a, b. and the con 


by sul 


Q = Volume flow rate, cu. ft. per sec. 

R = Radius, ft. or in. 

v = Velocity, ft. per sec. 

V = Volume of tower, cu. ft 

W = Weight. 

x = Mol fraction in liquor. 

X = Pounds of absorbable material per 
pound pure absorbing liquid. 

y = Mol fraction in gas. 

v* = Mol fraction in equilibrium with 
liquid. 

Y = Pounds of absorbable material 


per pound of inert gas 


Subscripts 


i refers to gas-liquid interface 
p refers to product. 

s refers to seeds. 

1 refers to inlet condition. 

2 refers to outlet condition. 
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Table I—Censtants for Various Points in Gauss’s Method of Integration* 


Number 
of 

Points, n uw ur us ua 
2 0.2113 0.7887 
3 0.1127 0.5 0.8873 
4 0.0694 0.3300 0.6700 0.9306 
5 0.0469 0.2308 0.5 0.7692 
6 0.3377 0.1694 0.3807 0.6193 
7 0.0254 0.1292 0.2971 0.5 


Number 
of 
us ue ur Points, n Ki Ks Ks Ks Ke 
2 0.5 0.5 
3 0.2778 0.4444 0.2778 
4 0.1739 0.3261 0.1739 0.3261 
0.9531 5 0.1185 0.2393 0.2844 0.2393 0.1185 
0.8306 0.9662 6 0.0857 0.1804 0.2340 0.2340 0.1804 0.0857 
0.7029 0.8708 0.9746 7 0.0647 0.1399 0.1909 0.2090 0.1909 0.1399 0.0647 


* For values of these constants to 10 decimal places see Scarborouch’. 


stants u,, u,, u, and u,. Then f(x,), f(x,), 
f(x,) and f(x,) are read from the graph 
Fig. 1) and substituted into Equation (3) 
together with the Gaussian constants K,, 
K,, K, and K,, and the over-all length of 
the interval (b-a). The solution of Equa 
tion (3) gives the value of the integral. 


PITOT FLOW MEASUREMENT 


In engineering test work where observa- 
tions are made at frequent intervals and 
the average value of a variable is desired, 
Gauss’s method of integration can be used 
to advantage. One example is its applica 
tion to flow measurement with pitot tubes 
where it simplifies the necessary traverse. 
This use of Gauss’s formula is given by 
Sherwood and Reed’ and Perry’. 

Since the velocity through a round pipe 
varies radially, the flow is given by 


R 
Q “f ordr = = vd(r/R)? 
- i 
(5 


Ihe integration may be obtained by plot 
ting the velocities as obtained with the 
pitot tube vs. °/R* and integrating graphi 
cally. The method 
measure the velocity 


usually used is to 
at ten points repre 
senting half-rings of equal areas, in which 
case the average velocity is one-tenth the 
sum of the ten measured velocities. It 
will be shown that a simplification is ac- 


Fig. 2—Equilibrium curve and op- 
erating line for absorption tower 
discussed in text problem 
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Table Il—Comparison of Average 
Velocities Caleulated From Graphical 
Integration, 10-Point Traverse, and 
4-Point Gauss for Flow Measurement 


with Pitot Tubest 


-—Avg. Ve ocity, Ft. per Sec.— 


Graphi- 
Pipe cal 
Diam, Inte 10-Point 4-Point 


gration Traverse Gauss 
Blast furnace gas.. 6.33 51.2 52.1 51.9 
2.17 62.0 62.3 61.7 
Water. . 0.33 10.9 10.9 10.8 
Sulphur burner gaa. 1.46 23.8 23.8 23.7 
4.4 percent HC! in 

air akin? 27.5 27.6 27.6 


+ From Sherwo 


and 


complished by using Gauss’s formula re- 
quiring only four points and eliminating 
the graphical integration 


Using the right hand member of Equa- 
tion (5) and Equation (2) we have 
(r/R)? =a + (ba)u=—1 +2u. 

Then (r,/R)?= — 1+ 2 0.0694) = — 0.8612 
rs — 1+ 2(0.67) = 0.34 
r/R = — 1+ 2(0.9306) = 0.8612 

and r, = —0.928R, r, = —0.583R, 1, = 


0.583R, and r, = 0.928R, where r,, 1, etc., 
are the points along the diameter at which 
the corresponding velocities v,, v., v, and 
v, are taken with a pitot tube. The dis- 
tances are measured from the center and 
the minus signs denote direction, —0.928R 
being on one side of the center and 0.928R 
on the opposite side. Substituting in Equa- 
tion (3) and putting in the constants 


RP (0.1739 + 
0.3261 (v2 + 
or the average velocity 
tave. = 0.1739(r, + + 
0.3261 (ve + vs) (6) 
An illustrative example follows. 
Example—Air is being blown through a 
12.in. diameter pipe. It is desired to make 
a four-point traverse with a pitot tube to 
determine the average velocity in the pipe. 
At what distances along the horizontal 
diameter should the readings be taken to 
give the best possible results? 


q=2 > 


r, = — 0.928R = — 0.928(6) = — 5.57 in. 
rm = — 0.583R = — 0 583(6) = — 3.5in. 
rn = O.583R = 0.583(6) = 3.5 in. 
ro= O928R= 0.92816) = 5.57 in. 


or the distances from the pipe wall are 

0.43 in., 2.5 in., and 11.57 in. 
If the velocities measured at the above 

points are as given below, calculate the 


9.5 in., 
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average velocity in the pipe: At r,, v,= 
53.0 ft. per sec.; at ft, V,= 77.5 ft. per 
sec.; at 1, V, = 78.4 ft. per sec.; and at 


I,, V,= 62.5 ft. per sec. Substituting in 
Equation (6), Vayg. = 0.1739(53.0 + 
62.5) + 0.3261 (77.5 + 78.4) = 70.9 ft. 
per sec. The average velocity in the pipe is 
70.9 ft. per sec. 

A comparison of average velocities calcu- 
lated by Gauss’s method, graphical inte- 
gration, and ten-point traverse is given by 
Sherwood and Reed®. Some of these are 
shown in Table II. These authors report 
an average percentage error as compared 
with graphical integration of 0.25 percent 
for the ten-point traverse and 0.8 percent 
for the four-point Gauss method. 


NUMBER OF TRANSFER UNITS 


In the design of an absorption tower it is 
necessary, for example, to evalute the in- 
tegral in the equation 


> 
Y2 y Y; 


PkoaV 
NrG 


The conventional method of evaluating the 
integral is to plot 1/Y-Y, vs. Y and graphi- 
cally compute the area under the curve be- 
tween the limits Y, and Y,. This method 
is tedious and time-consuming. The fol- 
lowing example shows how evaluation of 
the integral can be simplified using Gauss’s 
formula. 

Example—Calculate the number of 
transfer units, (N.T.U.),¢, for an absorp- 
tion tower by evaluating the integral 


aY 
y, 


where Y, = 0.0008 and Y, = 0.0337. The 
equilibrium curve and operating line for 
the system are given in Fig. 2. 

Let Y,, Yu, Yuu, and Yyy be the four 
predetermined values of Y to be used in 
Gauss’s formula. Then from Equation (2) 
Y, = Y, + (Y,-Y;)u, Yu = 
(Y,-Y,)u, Yur = Y, + (Y,-Y.)u,, and 
Yw = Y, + (Y,-Y,)u,. Therefore, 


Yr = 0.0008 + (0.0329) 
(0.0694) = 0.0031 
Yr, = 0.0008 + (0.0329) 
(0.33) =0.0117 


Yr = 0.0008 + (0.0329) 
(0.67) = 0.0228 
0 0008 + (0.0329) 
(0.9306) = 0.0314 


~ 
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Table L1—Comparison of Results Ob- 
tained by Graphical Integration and 
4-Point Gauss for (N.T.U.), 


Integra —— 


Graphical 4Point 
System Integration Gauss 
HeO in 2.26 2.31 
SOs in burner gas-HeO.... 19.93 19.85 
in . 1.76 1.79 
HeO in air-NaOH 8.76 8.57 
H,0 in air-NaOH 2.00 2 


from Fig. 2 the corresponding values of 
Y, awe 0.0010, Yuu 0.0060, 
0.0152, and 0.0238. The 
Y and Y, values thus found are substituted 
Equation 3) with 
the following 


into Gauss’s formula 


the constants given and 


equation results. 


, 
— [o 1739 
Y — 


l ang 
G- Ya + 0.3261 


)] 
Yu — Yor Your — Yoerr 
or 


(N.T.U.)¢ = 0.0329 [ 0.1739 


1 1 
(5 0031 — 0.0010 + 0.0314 — 0 waa) 
on 
(son 0060 * 
l 
0.0228 — 0 is) | Zz 
6.77 = the number of transfer units. 
In a similar manner, Gauss’s formula can 
be readily applied to the integral for more 
concentrated systems 


(Na + ¥) (Nat Yo gy 


to cases where the liquid film is controlling 
(N.T.U.),, for calculating the height of a 
transfer unit in packed distillation columns 
from the equation 


Ys dy 
n 


and also for the crystallization equation 


W, 
W,= (ref. 1) 
D 
0 


Other simplifications for determining 
the number of transfer units designed to 
eliminate graphical integration such as the 
logarithmic mean driving force method* or 


H.T.U. = 
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the plotting of N.T.U. vs. (y,-mx,) /(Vs-m™Xx,) 
at various ratios of mG/L (ref. 2) are 
limited by the fact that the equilibrium 
curve must be a straight line in the range 
considered and an additional limitation on 
the plot is that it holds only for dilute sys 
tems. Gauss’s formula will hold regardless 
of equilibrium line curvature and regard 
less of concentrations. 


Results obtained by the proposed 
method using Gauss’s formula are com 
pared in Table III with those obtained by 
graphical integration for several absorption 
systems. 

In conclusion the author wishes to 
acknowledge with thanks the assistance of 
Dr. V. V. Latshaw in connection with 
the calculations. 


Needed: Standard Cost Estimating Data 
For the Process Industries 


HENRY ECKHARDT 


Design Engineer, E. R. Squibb & Sons 
Brooklyn, N. Y 


Author Eckhardt makes a valuable suggestion: 


the accumulation, 


correlation and publication by a central agency of preconstruction 
cost estimating data on process equipment and process operation. 
The source of these data would be the chemical engineers who have 
already secured them for their own use. Their reward for cooperat- 
ing would be the data of other engineers who had also cooperated. 
Such data are badly needed and a cooperative method of assembling 
them appears to be the only practical way. Chemical Engineering 
gladly offers to undertake the job of correlation and to that end 
urgently invites the correspondence, suggestions and/or data of 
every engineer who agrees with the aims of the plan.—FEditors 


LTHOUGH IT is a truism that the 


neer always strives to accomplish his 
objective at the lowest possible cost, it 
is obvious that most work of the chemical 
engineer is accomplished without con 
verting the results to a monctary basis. 
The fact remains, however, that some ac 
complishments of the chemical engineer, 
at one time or another, must be compared 
on this basis. It is no difficult problem to 
calculate costs for an existing process, since 
cost accountants have a standard procedure 
for dealing with actual costs. The chemical 
engineer in development or consulting work 
is interested primarily in another phase 
of cost accounting—preconstruction cost 
accounting. He is interested in historical 
cost records only as a basis for estimating 
future costs. 

When the young chemical engineer for 
the first time tries to estimate costs for 
a proposed process, he is frustrated by the 
paucity of cost data available. The expe 
engineer also knows that esti 
mation of laborious, slow, and 
often of doubtful value, since the subject 
of costs has not been developed to any 
appreciable extent in chemical engineering, 
and many of the data come from personal 
or unpublished sources. It is granted that 
the ingredient cost for any process or op 
eration is obtained easily from current 
market prices. Nevertheless, in chemical 


rienced 
costs 1S 


engineering there is no extensive source 
of data for operating and equipment costs 
such as is available in the standard cost 
handbooks of civil engineering. It is time 
that the chemical engineer had a standard 
source for cost data. 


PRESENT DATA SOURCES 


The principal text books in chemical 
engineering present the subject almost 
without any reference to equipment or 
operating costs. An exception to this rule 
is the recent book, “Chemical Machinery,” 
by Riegel’. This book has been well larded 
with prices for typical equipment, although 
no separate treatment of costs has been 
undertaken. Similar cost data are also 
found in Perry's “Chemical Engineers 
Handbook’* and in “Unit Operations 
Laboratory Equipment” by Zimmerman 
and Lavine* 

Altogether there are probably only two 
books published in this conntry in the 
field of chemical engineering which de 
vote a section to the subject of precon 
struction cost accounting: “Chemical Engi 
neering Economics,” by Tyler* and “Chem 
ical Engineering Plant Design,” by Vil 
brandt®. A number of articles on cost have 
appeared in various journals from time to 
time. The most comprehensive treatment 
is that given in the article by Bliss, “The 
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Costs of Process Equipment and Acces 
sories”*. A very useful publication for a 
quick compilation of a cost estimate for a 
proposed process is “Report of Investiga 
tions,” R. 1. 3815 of the Bureau of Mines’. 
Part I of this paper contains the detailed 
capital and operating costs for proposed 
electrolytic manganese plants for a capacity 
of 10 and 40 tons daily. 

A good beginning has been made, and 
this work should be carried further. The 
writer feels that most progress will be 
made by the combined contribution of 
many chemical engineers, rather than by 
the occasional published work of indi 
viduals. ‘The reason for this is that cost 
information is the individual holding of 
every practicing chemical engineer. Every 
engineer has in his files quotations on in 
dustrial equipment of all types. Further 
more, nearly every engineer has some op 
erating cost records, some of them repre 
senting many hours of work, but disclosed 
perhaps only in house messages to his im 
mediate superior. On the other hand, the 
experience of compilers of cost data who 
have gone to the primary source of data 
for equipment costs—the equipment 
manufacturer—has been, on the whole, 
unsatisfactory. The manufacturers are not 
willing to disclose price data except on 
actual quotation in most Cases. 


DIFFICULT BUT POSSIBLE 


here is no question that the subject is 
dificult, but the fact that prices vary 
widely from day to day, or from dealer 
to dealer, does not prevent the compilation 
of useful cost data. No industry is subject 
to wider fluctuations in prices of material 
and labor than the building industry, yet 
it operates to a great extent on a precon 
struction cost accounting basis. How use 
ful is the practical figure of $10 per cubic 
yard of concrete, even though the cost of 
pouring concrete varies so widely! Sim 
ilarly, in chemical engineering we have the 
practical standard cost of 50c. per 1,000 
lb. of steam. More such standard cost 
figures should be established for the proc 
ess industries. Besides expediting the work 
of cost estimating, the establishment of 
recognized standards of costs would have 
the further advantage that it would tend 
to narrow the range for quoted prices. 
Doubt in the usefulness of such data 
springs from ignoring the commonplace 
mode and emphasizing the sports at cither 
end of the probability curve. 

For most preconstruction cost account- 
ing purposes over-all cost data are pre- 
ferred to itemized costs of every piece and 
part that goes into an assembly. It is 
surprising how close to the ultimate real 
cost a skilled estimator can come using 
over-all cost data. Extensive detailed pre 
construction cost calculations are seldom 
justified; moreover, in the early stages of 
development when the proposed process is 


in a state of flux, such calculations would 
be interminable. Even assuming that the 
flow sheet has been completed, it is ob- 
viously impossible to estimate the cost of 
piping by itemizing every valve, fitting, and 
piece of pipe before the layout drawing is 
inade. Yet one cannot wait until the lay- 
out drawing is finished. 


DOLLARS PER DOLLAR 


Ilow then can an estimate of piping 
cost be made? Obviously, the cost of pip 
ing must bear some close relation to the 
cost of the installed equipment. A little 
consideration will show that it must be 
possible to determine fixed ratios for such 
costs as a function of the size of the plant 
for each class of process operation or in- 
dustry, such as petroleum refining, high 
pressure synthesis, heavy chemicals, and so 
on. The possible scope for such a method 
of compilation is illustrated by citing some 
hypothetical titles for cost correlations: 


Ammonia Synthesis: Cost of Instru 
ments (in percentage of total plant 
cost) vs. Plant Capacity. 

Fine Chemicals: Cost of Piping vs. 
Total Plant Investment. 


These cost correlations could be pre 
sented best by a graphical method. At the 
present time the practice is to plot cost of 
equipment against size or capacity, show 
ing the curves for the average and also the 
maximum and minimum range of costs. A 
better way would be to plot a “scatter 
gram’ of cost data, omitting all curves. 
This would avoid giving undue weight to 
the less frequent cases; moreover, the plot 
can be always kept up to date merely by 
adding additional data, without the neces 
sity for changing earlier entries. Without 
making any detailed calculations, an esti 
mator could determine intuitively the prob 
able cost of a unit in question. 

The principal reasons for inaccuracies 
arising from over-all cost estimates are due 
to the factors of changing prices, varia 
tions in details among units of the same 
type, accessories, and installation charges. 
However, by following a standard pro 
cedure, errors from these sources can be 
reduced to a minimum. Above all, it is 
essential that cost data bear a date. This is 
necessary particularly in these times of 
rapidly rising prices. A standard price in- 
dex should be established for all equip 
ment; tentatively the wage index and com- 
modity index current in the United States 
might be adapted for this purpose. By the 
use of such an index, cost data should be 
valid over long periods of time. 

Estimated operating cost is an important 
item in determining the probable mill cost 
of product in a proposed process. Since 
the wages of a typical plant workman rep- 
resent a capitalized value of about $30,- 
000, exclusive of overhead charges, it is 
obvious that the cost of labor is often the 
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critical factor when material cost is low. 
There is very little published information 
on labor costs for operating typical proc- 
essing equipment. 

Operation costs could be compiled sim- 
ilarly as correlation diagrams. For example, 
let us take the problem of determining 
handling and storage costs. Assume an 
estimate is wanted for the cost of handling 
and storing lignite for an annual consump- 
tion of 50,000 tons. This falls in the 
class of materials that can be stored out- 
doors. Let us further assume that Chemi- 
cal Engineering has published the pertinent 
cost correlation diagrams which show (a) 
Cost per Ton vs. Annual Consumption, and 
(b) Cost per Ton vs. Storage Capacity. 
In a moment the estimator has a reliable 
figure useful for design work and budget 
purposes, without having had to consider 
any of the innumerable details of the prob- 
lem; that is, at this time he is not con- 
cerned as to the method of handling, 
whether it is by means of a dragline, con- 
veyor belt, gantry-crane, or otherwise. 
These details will be determined later 
when the project is in the final design 
stage. Data from other sources will de- 
termine this, and this will not necessarily 
require a change in the original cost esti- 
mate. 

The establishment of practical cost 
standards appears to be a most worthwhile 
objective for the process industries. The 
problem, however, is to secure the neces- 
sary data. If they could get together in 
some suitable way the readers of Chemical 
Engineering could be a source for such 
data. An ideal field in which to test 
methods for compiling cost in this way lies 
in Operation Costs in the process indus- 
tries. The writer (and the editors —Ed.) 
would be interested in comments and sug- 
gestions from readers on this proposal. If 
the response should confirm the conviction 
that such proposal is worthwhile, some 
practical way to accomplish these aims 
should be possible. 

\ mountain of data is scattered over the 
entire field of chemical engineering. If 
Mahomet cannot go to the mountain, very 
well: Let the mountain come to Ma- 
homet! 
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SIDNEY D. KIRKPATRICK Editor, Chemical Engineering 


INTERNATIONAL OBSERVATIONS 


Operation Crossroads 


LOMIC fission is itself a great inter 
f national achievement, and there is no 
denving the fact that it has had and will 
long continue to have political repercus 
sions. It resulted from cooperation, col 
laboration and competition among the sci- 
entists of many nations. Before trying to 
develop some of these aspects in more 
orderly fashion, the author desires to sketch 
briefly the background of his own observa 
tions as based on the nature of his associa 
tion with Operation Crossroads. 

For exactly two months (June 12 to 
Aug. 12. 1946) I lived on the USS Pana 
mint AGC.13 in intimate association 
with two important groups—the official 
delegates from the United Nations, and the 
U. S. non participating scientific observers 
The U. N. delegation consisted of 21 men, 
representing 11] foreign powers: Australia, 
Brazil, Canada. China, Egypt, England, 
France, Mexico. Netherlands, Poland and 
Russia. It was made up of both military 
ind civihan observers, most of the latter 
being scientists. England sent two recently 
elected members of her Parliament—one 
Conservative and one Labor Party repre 
sentative. France and the Netherlands 
sent naval captains and physicists in their 
military civihan teams. Mexico was repre 
sented by a research professor of engineer 
ing and a lieutenant-colonel of ordnance; 
Canada bv an air vice marshal and a 
major general; China by a major general 
(formerly heutenant-general) and a pro 
fessor of physics at the University of Nan 
king; Poland by two physicists—the presi 
dent of the University of Warsaw and a 
professor at Lodz University; Russia by a 
professor of mineralogy and ore dressing. 
ind by the voung physicist who heads the 
cyclotron laboratory in Leningrad. These 
were men of real distinction and knowl 
edge as they proved over and over again 
in our many conferences. 

The U. S. delegation consisted largely 
of technical representatives from American 
industries and universities. There were 
also 21 of us. Twelve were engineers (five 
electrical. three radio and electronic, three 
chemical and one civil or structural ). There 
were four chemists, three geologists, one 
biologist. and one public health specialist. 
We included representatives of such com 


United Nations Delegation and U. S. Non-Participating 
Scientific Observers, Operation Crossroads 


ABOVE—Top Row: Dr. Bertrand Gold- 
schmidt, Curie Laboratories, Paris, 
France; Major H. Bruining, Physicist, 
Philips Laboratories, Eindhoven, Holland: 
Air Vice Marshal (retired) E. W. Sted- 
man, Royal Canadian Air Force: Maj.- 
Gen. (retired) R. M. Luton, director Med- 
ical Services, Canadian Armies Overseas 
(1939-46): Dr. Nabor Carrillo, director 
of scientific research, National University 
of Mexico. Middle Row: Dr. Simon P. 
Alexandrov, professor of ore dressing, In- 
stitute of Non-Ferrous Metals and Gold, 
Moscow ; Cmdr. Carlos A. Da Silva, naval 
architect, Royal Brazilian Navy; Dr. 
Stefan Pienkowski, president and profes- 
sor of physics, Warsaw University, War- 
saw, Poland; Capt. G. B. Salm, Royal 
Netherlands Navy; Cmdr. Allan H. P. 
Noble, member of British Parliament: 
Dr. Anrzej Soltan, professor of physics, 
Lodz University, Lodz, Poland; Dr. M. G. 
Mescheryakov, director of cyclotron lab- 
oratories, State Radium Institute. Lenin- 
grad; Cmdr. S. H. K. Spurgeon, Royal 
Australian Navy; Capt. Henri Ballande. 
General Staff French Navy. Bottom Row: 
Dr. Chung-Yao Chao, director, department 
of physics, National Central University, 
Nanking, China; Lt.-Col. Juan Loyo-Gon- 
zalez, ordnance officer, Mexican General 
Staff; Lt.-Col. Abdel G. Osman, chief in- 
spector of explosives, Egyptian Army: 
Major Orlando Rangel, chemical engineer 
and adviser to Brazilian representative on 


the United Nations Atomic Energy Com- 
mission; Col. Hassan Ragab, military at- 
tache and adviser to Egyptian repre- 
sentative on United Nations Atomic 
Energy Commission. 

BELOW—Top Row: S. D. Kirkpatrick, 
McGraw-Hill Publishing Co.; H. W. Bous- 
man, General Electric Co.; W. W. Rubey. 
*. S. Geological Survey; W. M. Wilson. 
University of Illinois; Ralph Atkinson. 
General Cable Corp. Middle Row: Eugene 
Cc. Starr, Oregon State University; Robert 
M. Akin, Hudson Wire Co.; Paul S. Galt- 
soff, Senior Biologist, Fish and Wild Life 
Service, Department of Interior: Parker 
D. Trask, University of Wisconsin: John 
J. Grebe, Dow Chemical Co.: Hugh H. 
Skilling, Stanford University; Harry N. 
Stevens, B. F. Goodrich Co. Bottom Row: 
Arthur F. Van Dyck, R.C.A. Laboratories : 
Carl O. Dunbar, Geologist and Director. 
Peabody Museum of National History. 
Yale University; Richard G. Lorraine. 
General Electric Co.: Jack De Ment. Flu- 
orescence Laboratories; H. B. Vickery, 
Connecticut Agricultural Experimental 
Station; John Howe Yoe, University of 
Virginia. 

Missing: Hon. Frank Beswick, Member 
of British Parliament; Maj.-Gen. Fisher 
T. Hou, Chinese Military Attache and 
Member of Military Staff Committee. 
United Nations; George B. Darling, Yale 
University, and C. G. Kirkbride, Texas 
Agricultural and Mechanical College. 
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panies as General Electric (2), Radio Cor 
poration of America, Dow Chemical Co., 
B. F. Goodrich Co., General Cable Co., 
Hudson Wire Co. and McGraw-Hill. 
There were two men from the faculty at 
Yale, and one each from Stanford, Vir 
ginia, Wisconsin, Illinois, Oregon State 
and Texas A. & M. We worked, lived and 
played together. There were formal meet- 
ings and discussions almost every afternoon 
and they often lasted for several hours 

As pointed out in one of these sessions 
by Dr. Goldschmidt, the brilliant young 
physicist from the Curie Laboratories in 
Paris and a member of the French Atomic 
Energy Committee, the A-bomb was truly 
the product of international scientific com 
petition and collaboration which started 50 
years ago in France. In 1896 Marie Skolo 
dowski, a young Polish scientist, went to 
Prof. Henri Becquerel in Paris and asked 
for a subject she could study for her doc 
torate. He invited her to investigate cer 
tain uranium compounds that gave off pe 
culiar radiation he called “uranic” rays, 
but which we now know were the alpha 
particles of radioactive radiation. She soon 
discovered that their intensity was not 
directly proportional to the uranium con 
tent of the various ores and compounds 
and she surmised that they might be caused 
by minute quantities of certain other ele 
ments or impurities. She went to her 
friend, the eminent French physicist, Pierre 
Curie, to ask his help with her problem. 
He thought that together they could clear 
the whole thing up in a couple of weeks, 
vet we know it became their life work and 
that of their daughter, Irene, and son-in- 
law, Joliot. 


FRANCO-GERMAN COMPETITION 


The Curie’s ultimately discovered that 
the rays were related to the presence of 
two new clements, polonium (named after 
Marie’s native Poland), and radium, which 
has meant so much to the human race. 
Workers in the Cavendish laboratories in 
England soon proved that the rays were 
alpha particles—actually atoms 
formed by the disintegration of uranium. 
This, in effect, made a reality of the Phil- 
osopher’s Stone of the ancient alchemists, 
for if elements disintegrated to form oth 
ers, it should ultimately be possible to 
transmute one to another. In feverish haste 
many groups of scientists in various parts 
of the world began using these alpha rays 
in an attempt to produce new elements or 
to make radioactive isotopes of existing 
elements. Later new types of atomic bom 
bardment were tried, some using as “bul 
lets,” the neutrons that had been discov- 
ered by Chadwick in England in 1932. A 
group of German chemists and physicists 
soon claimed to have discovered seventeen 
new elements and proceeded to name and 
number them in their places in the peri 
odic table. But the Curies’ were sure that 
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the Germans had used faulty techniques 
and that their so-called new clements were 
really isotopes of the elements with which 
they were working. They did some work 
to prove their case and wrote a scientif« 
paper on the subject 

When Dr. Hahn, in Germany, got a 
copy he said “The woman's crazy! Now 
I will have to waste six months in proving 
she is wrong.” Instead he worked several 
vears at it and finally came out with a 
paper in which he admitted that his earlier 
work was in crror—that most of the so 
called new elements were really isotopes 
of barium. Why barium? Leitz Meitner, 
who had been working with Hahn and 
Strassman in Germany, but was now a vol 
untary exile in Sweden, made the sugges 
tion that the big clumsy uranium atom had 
actually been split in two, and that barium 
was but one of the pieces. She and her 
brother-in-law, with whom she had been 
working, calculated on purely theoretical 
grounds that the products of such a fission 
of a single atom of uranium should repel 
each other to the extent that they would 
release about 200 million electron volts of 
energy. She communicated that informa 
tion to the great Danish physicist, Niels 
Bohr, then in the United States. He in 
turn discussed it with Professor Einstein 
of Princeton, Fermi and Dunning of Co 
lumbia, an” others who immediately set to 
work to prove or disprove the theory. In 
a matter of weeks atomic energy was being 
released in at least five laboratories through 
out the world. 

Professor Alexandrov, the able and cour- 
teous Russian mineralogist, injected into 
our discussions the question of uranium 
ore supplies. One obtained the impression 
that throughout many parts of the world 
there is real envy of the United States and 
of our stock of ores and fissionable ma 
terials. Professor Alexandrov talked to us 
long and interestingly about the resources 
of the USSR, outlining plans for how Rus 
sia’s uranium ores will be exploited as raw 
material for atomic energy. 

As far as the U. S. scientists (and none 
of us like to be called that!) were con 
cerned, most of our discussions had to do 
with (1) the bomb as a military weapon, 
(2) its effect on materiel and personnel, 
and (3) its possible peacetime uses as 
atomic energy. Our geologists proved 
pretty conclusively that the bomb had 
little or no seismic significance as a pro 
ducer of earthquakes. The civil engineer 
thought he saw uses for it in helping to 
make over the face of the world, and we 
discussed the possible use of the A-bomb 
as a super explosive. The electrical engi- 
neers wanted to see atomic energy harn- 
essed directly by more efficient means than 
through a steam or heat cycle. The chem 
ists and chemical engineers were concerned 
with the effects of atomic heat and blast 
on the constitution of matter, on temper- 
ature-pressure relationships that might be 


employed in the synthesis of new alloys 
even new clements. The biologists were 
most interested in the effects of radioac 
tivity on the flora and fauna of the islands, 
on fish and wild-life. Being primarily sci 
entists, all of these men were hesitant to 
draw too many conclusions or to talk too 
much until they had the necessary facts 
and figures. In the case of Operation Cross 
roads, we all realized that the data collected 
in the vast svstem of instrumentation b« 
longed first of all to the armed services 
and only secondarily to the non-participat 
ing scientists. 

Ihis does not mean that these subjects 
were not discussed in never-ending detail 
by both groups. But it does mean that 
that few conclusions were reached, and 
often they must remain speculative until 
all of the data are assembled and made 
available—subjects which we hope will be 
discussed in scientific and technical articles 
for years to come. 


THE RACE IS ON! 


Of this much we are certain. An atomic 
armament race is already under way and 
gaining momentum every day. It's too 
late now to think that we can stem that 
tide by merely commanding the waves to 
stand still. Atomic energy is with us to 
stay and cannot be outlawed by any inter 
national edict unless it is enforced by pub 
lic opinion, backed by proper authority. 
The world does not want to go through 
the travesty of another Harding Disarm 
ament Conference in order to draw up 
another “piece of paper.” such as the Kel 
logg-Briand treatv. We must face the facts 
realistically. It is our opportunity and 
obligation to see that atomic energy and 
its related scientific achievements are put 
to constructive use, but we would be fool 
ish indeed if we overlooked the destructive 
potentialities of the present bomb or what 
improvements will undoubtedly come from 
it. We must know how to use it if neces 
essary in our national defense, and we 
must not neglect the study of every possi- 
ble means of defending ourselves against 
its use by anyone else. 

But I am convinced that there is hope 
that the enlightened nations of the world 
can and will work together, and that event 
ually we will develop the understanding, 
friendship and mutual respect that are 
the only bases for a lasting and enduring 
peace. We on the Panamint felt that in 
a very small wav we demonstrated that 
“One World Through Science” is possible 
and practical, when people of the same 
ideas and ideals meet on common ground, 
to advance a common cause 


Dditor’s note: Excerpts from Mr. Kirkpatrick's 
personal diary of the two months he spent with 
Operation Crossroads have been published in the 
August Chemical Engineering, pp. 94-6. If judged 
of sufficient interest, the remainder will be mimeo- 
graphed and made available at nominal cost to all 
who desire copies. Address inquiries to Editor, 
itomic FEnoincering, Room 2400, McGraw-Hill 
Blig., 330 West 42nd St., New York 18. N. Y. 
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EDWARD LEDOUX Attapulgus Clay Philadelphia, Pa. 


Continuous Drying Adsorbent Materials 


In view of its practical signifi- 
cance in the design of industrial 
dryers. the article of Mr. Ledoux 
will be of interest, particularly 
to those concerned with adiabatic 
drying. It presents a new method 
permitting the necessary deter- 
mination of the countercurrent 
adiabatic humidification line for 
drying calculations. —Editors 

u the case of adsorbed water is 


‘ 
A to be considered in the following dis 


cussion, the general drying characteristics 
ind the method of calculation remain simi 
lar in the more general case of sorbed water. 

Elimination of adsorbed water can be 
effected by two different methods—inter 
mittent and continuous 

The first method consists in charging 
the drver with a certain amount of mate 
rial to be processed and removing it once 
it is dried, subsequently recharging with a 
fresh batch of damp material. This oper 
one of unsteady state. 


ition 


CONTINUOUS DRYING 


In the second method, which is much 
more econemical in operating cost, the 
damp material is continuously introduced 
it one end of the drver and it emerges con 
tinuously, at the desired water content, at 
the other end. Operation is continuous 
ind the material is in permanent motion at 
uniform speed. The process air is intro 
duced at the material outlet and emerges 
at the material inlet end; material and air 
therefore circulate in counterflow. The air 
in driest and hottest condition enters into 
contact with the material in its driest state; 
its humidity increases and its temperature 
decreases as it proceeds through the dryer 
due to the fact that the material encoun- 
tered is damper and damper. The oper- 
ation is one of steady state 

The purpose of calculation is to de 
termine the length of drver required to re- 
duce down to a final concentration c, a 
flow of B Ib. per hr. of material having an 
initial concentration c, bv means of a flow 
of A lb. per hr. of dry air having an abso- 
lute humidity w, at inlet. 

Let us first consider the case of iso- 


thermal operation.’ This is the simplest be- 
cause the humidification line on the psy- 
chrometric chart is the line of constant 
temperature considered, while the curve 
giving the equilibrium humidity of the 
material as a function of its concentration 
is its isotherm. Fig. 1 is a plot of this 
isotherm, care being taken to use the same 
units for concentration as for absolute 
humidity, that is to say pounds per pound. 

At any point in the dryer, the increase 
in humidity of the air is equal to the de- 
crease in concentration of the material; 
therefore. 

A dw = B dc 

Note that the equation has no minus sign 
because, due to countercurrent flow, dw 
and de have the same sign when moving 
from one end of the dryer to the other. 

Integration between any section of the 
drver and the air inlet end (material out- 
let) vields the equation of a straight line 

A (w — w,) = B (c —c,) 

For all points in the dryer, the humidity of 
the air must satisfy this equation which is 
that of the locus of the air humidity as a 
function of the concentration of the mate- 
rial at the same point. Let us plot, on Fig. 
1, this line whose slope is B/A and whose 
initial point w,, c, is known. Its intersec- 
tion, with the vertical c, gives the absolute 
humidity of the air at its outlet (material 
inlet) and the intersection of the vertical c, 
with the isotherm gives the equilibrium 
absolute humidity of the material as it is 
introduced; the intersection of the vertical 
c, with the isotherm gives the equilibrium 
absolute humidity of the material as it 
emerges. 


IN THE DRYER 


At any point in the dryer, the variation 
in concentration of the material is equal 
to the evaporation, or: 

B dc = K(w’ — w) Sdl 
In this equation, S is the cross section of 
the dryer in square feet and K is the co- 
efficient of vapor transfer per cubic foot of 
material. 

The coefficient of vapor transfer is a 
function of concentration. This is due to 
the fact that the vapor must diffuse inside 
the material before it can be taken up by 
the air at the outer face of the particles. 
The resistance to diffusion increases as the 
concentration becomes lower so that K de- 
creases at the same time as the concentra 


tion. This function is a characteristic of 
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FIG. 1 


Absolute Humidity, Lb. per Lb. 


Co C, 
Concentration, Lb. per bb. 


Fig. 1—Equilibrium humidity as a 
function of material concentration 


the material which can be determined ex 
perimentally by a batch method analogous 
to that for the coefficient of heat transfer. 
It can also be determined by plotting, ex- 
perimentally, w as a function of | in a 
continuous dryer. Indeed, from the above 
equation, the expression of K is 
K = (B de/dl)/S(w’ — w) 

while Fig. 1 gives the values of ¢ for any 
value of w. Therefore, if w is known as a 
function of I, the curve c vs. | can be 
plotted and its slope dc/dl measured. 
Then, de/dl is known as a function of c 
while (w’ — w) as a function of ¢ is given 
by Fig. 1. Consequently, K can be plotted 
as a function of c by means of its expres- 
sion given above. 

Integration of the transfer equation 
vields the length of the dryer. 


B C1 de 
les A w) 


Since we do not know the analytical rela- 
tion linking K and (w’ —w) to concen- 
tration, it is not possible to integrate di- 
rectly. However, K being a characteristic 
of the material, its values for different 
values of c are known and the values of 
(w’ — w) as function of c is given by the 
difference in ordinates between the iso 
therm and the straight line on Fig. 1. It 
is therefore possible to plot the curve 
1/K(w’ —w) vs. c and the area, limited 
by this curve and the abscissa axis between 
the limits c, and c, multiplied by B/S, is 
equal to the distance from the material 
outlet at which the concentration is c. 
The total length of the dryer is equal to 
the surface between c, and c,. With the 
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units adopted here, this length is expressed 
in feet but the calculations can of course 
be carried out in any consistent system of 
units. 

Note that, since the coefficient of trans- 
fer is a function of the relative velocity be 
tween air and material, it is function of 
the dryer cross section. Therefore K and S 
are not independent—the choice of one de 
termines the other. 

Note also that, the finer the particles of 
material, the shorter the dryer since K is 
proportionate to the surface of contact per 
cubic foot of material 

rhe drying time @ is proportionate to the 
length of the drver since, if V is the 
velocity of the travel of the material, 
l= Ve 

For drying of the material to occur, it is 
obvious that at all points in the dryer the 
humidity of the air must be lower than the 
equilibrium humidity of the material 
(w’ —w)> 0; the straight line represent 
ing the humidity of the air must therefore 
always be below the isotherm. If, for the 
same flow of material, the air flow is de 
creased, the slope of the line increases, 
(w’ —w) decreases, the surface to be in 
tegrated increases and the result is an in 
crease in length of drver required. If the 
air flow is reduced to the extent that the 
line becomes tangent to the isotherm, the 
length of dryer becomes infinite since, at 
the point of contact, w’—w=0. The 
slope of the tangent therefore determines 
the theoretical minimum air flow for a 
given final concentration c, and the air 
humidity w,. In practice, the flow must be 
sufficiently greater than the theoretical 
minimum for the length of drver to be 
reasonable. 

If the material is liquid (it is then not 
an absorbent) it is possible to approach 
isothermal operating conditions by means 
of heating elements placed inside the 
dryer. In the case of solid materials, this is 
not possible and the heating of the mate 
rial is due entirely to the cooling of the 
air; operation is adiabatic or semi-adiabatic 
depending upon insulation and the initial 
temperature of the material 

For adiabatic conditions it is first neces 
sary to plot, on a psychrometric chart fea 
turing total heat® and upon which are shown 
the isostercs of the material, the adiabatic 
humidification line whose origin is of 
course at point 0 representing the con 
ditions of the air at inlet (Fig. 2). 

If no outside heat is supplied, at any 
point in the dryer 
— AdQ = AL,dw — Bq dt’ (dt’< 0) 
This equation, in which q is the heat 
capacity of the damp material and tf’ its 
temperature, is that of the adiabatic humid 
ification line. The relation indicates that, 
through its decrease in total heat dQ, the 
air supplies the net heat of desorption and 
the heating of the material. Net heat of 
desorption, Ly, is the difference between 
the heat actually required to vaporize the 
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unit weight of an adsorbed liquid and the 
normal heat of vaporization at the same 
temperature.” The net heat is a function of 
concentration and also, strictly speaking, of 
temperature. In the temperature ranges 
encountered in drying, however, variations 
with temperature can be neglected. 

Since A dw B de, the above equation 
may be written 

dQ/dw — (Ly —q dt’/de) 

Ihe minus sign is due to the fact that O 
decreases when w increases; t’ decreases 
however when c increases so that dt’/de is 
negative. Considering that dQ/dw is the 
slope of the tangent to the adiabatic hu 
midification line, the problem consists in 
plotting a curve whose tangent is known. 
We know the value of L, as a function of 
concentration at the average temperature 
since this is a characteristic of the material 
However we do not know the value of 
dt’'/de as a function of c because the tem 
perature of the material depends upon the 
humidification line itself. It is therefore 
necessary to proceed by successive approxi 
mations 

As a first approximation, the temperature 
variation of the material is neglected. Slope 
of the line then becomes dQ/dw = L, 
which is known for each intersection of the 
curve with the isosteres 

rhe slope at point O is equal to the net 
heat L, for the concentration | percent 
(Fig. 2). Let us now cross-hatch each 
isostere with parallel lines whose slope 
equals the net heat for the corresponding 
concentration; the lines do not necessaril\ 
have to be equidistant. This being done, 
it is possible to run the humidification line 
through the groups of cross-hatching. The 
precision increases with the number of 
isosteres available; it can also be increased 

although this is not necessary for the first 
approximation) by following up with the 
Picard process.* 

For a given concentration, the tempera 
ture of the material is read at the inter 
section of the isostere considered and the 
adiabatic humidification line. It is there 
fore now possible to determine a first ap 
proximation of dt’/de for each value of 


concentration. For imstance, at pout B 
where the concentration 1s 5% percent, we 
have 

dt’/de = (85 — 116)/(17 — 3 —2.2 
In practice, a larger number ot isosteres 
should be available so as to permit taking a 
much smaller interval. 

With this first approximation of dt’/de, 
a second approximation of the humuidifica- 
tion curve can be plotted by the method 
previously outlined, using the complete ex 
pression of dO/dw. The accuracy of this 
second curve is usually sufficient for all 
practical purposes. Note that q is also a 
function of concentration since, if we call 
q’ the specific heat of the dry material, 
q=q' tc. 

The equilibrium absolute humidity of 
the water being vaporized (w’) 1s given by 
the intersection of the adiabatic humidifi 
cation line and the vertical lines of constant 
absolute humidity on the chart. We can 
thus plot the curve c vs. w’ and apply the 
same method as previously for the de- 
termination of the length of the drver, the 
newly determined curve c vs. w’ being 
used instead of the isotherm 

For the drying to be adiabati 
rial must be introduced at the temperature 
indicated by the intersection of the isostere 
corresponding to the initial concentration 
and the adiabatic humidification line. For 


he mate 


instance, in the case of Fig. 2. if the con- 
centration of the material to be dried is 
0.29 Ib. per Ib. (29 percent). the material 
must be introduced at 71-72 deg. F. Con- 
versely, if it is the temperature of the 
material which is set, then the inlet air 
conditions are determined by the adiabatic 
humidification line which can be plotted 
from either end, whichever point is known. 
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Fig. 2—Adiabatic humidification line with origin at inlet air condi- 
tions plotted on a psychrometric chart with isosteres of the material 
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Shipping Liquid Sulphur 
Practical 


Test shipment of liquid sulphur in ordinary tank cars such as are 
conventionally used for hot asphalt have proved surprisingly suc- 


cessful. Transporting sulphur in this state rather than in the solid 


offers certain advantages to the consumer—one of which is that it 


is ready for use, an important point in modern contact acid plants. 
Engineers engaged in designing new sulphur burning plants or who 


are revamping present equipment, may wish to examine the benefits 


derived from receiving liquid sulphur in tank cars.—Editors 


uipPinc sulphur as a liquid instead of 
S as a solid has imtrigued engineers for 
a number of years. Recently the idea was 
put to test. It was demonstrated that sul 
phur can be shipped in the liquid or 
molten state and that under certain con- 
ditions handling sulphur in this way has 
several advantages. 

Prior to the war sulphur was ordinarily 
shipped in box cars, barges or steamships. 
Because it was protected and covered dur- 
ing transit it arrived at the customer’s 
plant in a clean condition. During the 
war vears, however, due to the shortage of 
box cars, considerable quantities of sul 
phur were shipped in open top cars. Such 
shipments being exposed to the weather 
while in transit, often arrived at the cus- 
tomer’s plant contaminated with cinders 
from coal-buming locomotives or contain- 
ing extraneous materials picked up en 
route. If stored in the open it was further 
contaminated by dust and dirt from the 
plant grounds. 

These contaminating materials often 
caused difficulties in the customer's equip 
ment, particularly when the sulphur was 
burned in the newer types of sulphur burn- 
ers in which molten sulphur is sprayed into 
a combustion chamber through atomizing 
nozzles. Cinders and other carbonaceous 
material were particularly troublesome as 
these reacted with the sulphur to form 
asphaltic compounds which clogged the 
atomizing nozzles and also interfered in 
other ways with the smooth burning of 
sulphur. 

Engineers of the Texas Gulf Sulphur 
Co. discussed these problems with the 
operating staff of one or two consumers of 
sulphur and as a result a remedy was sug- 
gested; namely, the shipment of molten 
sulphur in tank cars. It was anticipated 
that sulphur so shipped would arrive in 


the same purity in which it flows from the 
wells at the company’s mines. Experi- 
mental shipments of molten sulphur in 
tank cars were made. 

Tests proved surprisingly successful. 
It was demonstrated that liquid or 
molten sulphur could be shipped in ordi- 
nary tank cars of 8,000 to 10,000 gal. 
capacity such as are conventionally used in 
the shipment of hot asphalt. The cars 
used were lagged with only about two 
inches of insulation. But even with this 
equipment which was not especially in- 
sulated, it was possible to ship the sul- 
phur distances involving transit time of ten 
days or more and have it arrive in a com- 
paratively fluid condition. Since the cars 
used were provided with steam heating 
coils it was a simple matter to remelt the 
solidified sulphur and to drain or pump it 
to holding tanks or pits. 

It is anticipated that in the future, 
should the transportation of liquid sul- 
phur become a common practice, that spe- 
cial tank cars properly insulated will be 
built so that the solidification of sulphur 
during transit will be considerably reduced. 
It was particularly interesting to note that 
even if delays in transit occurred, and even 
if the sulphur in the car should solidify 
completely, it was possible to remelt it 
without damage to the interior steam coils 
or to the tank car itself. 


CERTAIN ADVANTAGES 


Shipping molten sulphur in tank cars 
offers certain advantages to the consumer. 
The product as received is as pure and un- 
contaminated as when it leaves the mines. 
It is free of dirt, and ash is a minimum. 
Since it is not exposed to the weather it is 
dry and therefore free of sulphuric acid. 
This means that corrosion of sulphur han- 
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dling equipment in the plant is decreased. 
Unloading solid crude run-of-mine sulphur 
is a dusty operation and often during un- 
loading operations, particularly during a 
high wind, excessive losses of sulphur may 
occur. Liquid sulphur from tank cars may 
be unloaded by gravity or by pumps; it is 
a dustless operation, a fact greatly appreci- 
ated by labor, and sulphur losses during 
transfer are negligible. Furthermore, the 
sulphur is ready for use, an important 
point in modern contact acid plants, where 
all sulphur usually is melted prior to burn- 
ing and, hence, the receipt of molten sul- 
phur means a saving in steam. 
AN INNOVATION 

Shipping liquid sulphur is an innovation 
not only for the sulphur consumer, but 
also for the producers of sulphur, and many 
factors in connection with its shipment 
still remain to be solved. The sulphur 
producing industry has designed all of its 
handling and storage equipment to handle 
only the crushed solid. Handling sulphur 
in this manner enables the industry eco- 
nomically to maintain the large stocks of 
sulphur, and guarantee to its consumers 
ample stocks of this essential element. 
Should the sulphur industry find it neces- 
sary to ship a great portion of its produc- 
tion as liquid sulphur, its entire storage 
and handling facilities will need to be re- 
vised. 


STOCKPILES 


It is doubtful whether the industry under 
such conditions would be able to maintain 
the same large stockpiles. The customer 
is also confronted with the question of 
stockpiles and it is anticipated he also will 
want to maintain fairly large reserves of 
sulphur of the crushed solid to take care of 
unanticipated demands, as this is the 
easiest way in which the material can be 
stored. It, therefore, is doubtful whether 
the shipment of molten sulphur will be- 
come a universal practice. But for those 
customers who are located so that regular 
shipments of molten sulphur can be made 
to take care of their demands, liquid sul- 
phur in tank cars offers certain definite ad- 
vantages. 

The success attending the shipment of 
molten sulphur in tank cars has also led to 
suggestions regarding shipment of liquid 
sulphur in barges and steamships. Since 
molasses, heavy crude oil and asphalt are 
being handled in this manner, this sug- 
gestion is but natural. However, it would 
appear that shipment to consumers in 
molten state will be confined to tank car 
lots direct by rail to point of consumption. 
Engineers engaged in designing new sul- 
phur burning plants or who are revamping 
present equipment, may wish to examine 
the benefits that can be derived from re- 
ceiving liquid sulphur in tank cars. 
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POTASH INDUSTRY 


Resources, Operations and Prospects 


American potash interests re- 


cently issued three reports regard- 
ing its industry on “Potash Re- 
serves of the United States” by 
Samuel H. Dolbear; ““The Econo- 
mics of the Potash Industry” by 
Jules Backman; “Past Consump- 
tion and Future (1950) Require- 
ments of Potash Salts in American 
Agriculture” by J. W. Turrentine. 
This article summarizes outstand- 
ing factual and opinion summar- 
ies from these reports in an effort 
to present a broad picture of the 
industry as a whole. Substantially 
all of the text represents verbatim 
quotation. but no effort is made 
to separate the items according to 
original authorship.—Editors 


yore BEARING materials from which 
production is now obtained and those 
which comprise possible sources may be 
classified as follows: 

Highly water-soluble minerals, either in 
the form of brines; or as solid deposits in 
which the potash occurs principally as syl- 
vite carnallite and langbeinite 

Polvhalite—a compound of potassium sul 
phate with other sulphates—which though 
water-soluble is less so than those mentioned 
above 

Potash-bearing silicates such as greensands 
and certain shales in which the potash 
containing constituent is insoluble but from 
which water-soluble potash can be produced 
by appropriate chemical treatment. 

Sundry materials such as portland cement 
and iron blast furnace flue dust from which 
potash can be recovered as a byproduct 

Miscellaneous materials that will vield 
potash, the most plentiful of which is sea 
water 

The terms “economic mineral reserves” 
or “ore reserves” are customarily used to 
designate minerals which can be mined and 
marketed at a profit. Such a profit must be 
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continuously available, otherwise reserves 
mav be created or oblitcrated bv the cco 
nomic tide. Increases in cost or decreases 
in selling price may wipe out economic 
reserves and conversely decreases in cost or 
higher selling prices may create reserves, 
while in fact there has been no change in 
quantity or richness of the deposite them- 
selves. 

In this (Dolbear) 
cerned not only with 
but also with what has come to be known 
as “strategic reserves.” While the cost of 
production cannot be entirely disregarded in 


material, its production under 


report we are con 


“economic reserves 


“strategic” 
emergency conditions docs not necessarily 
involve the clement of profit. The term 
“strategic reserves” as used herein includes 
therefore any potash-bearing material that 
may in the future be made to vield potash 
with a reasonable expenditure of labor and 


material. 
RESERVES ESTIMATED 


Known resources of potash in brines and 
in highly soluble salts of deposits now under 
production amount to 107 million tons of 
ictual potash (K,O) of which 73 million 
tons are estimated to be recoverable. Pos 
sible reserves of sylvite yet undeveloped in 
the New Mexico field may add as much as 
400 .nillion tons to these reserves. 

Proved reserves of polyhalite are estimated 
at 140 million tons of K.O and there is in 
addition over 100 million tons of K,O in 
probable reserves, with possible reserves sev 
eral times these figures. 

Potash-bearing silicate rocks are available 
in almost inexhaustible quantities. While 
the cost of extracting potash from such 
materials would be greater than in the case 
of soluble potash minerals, they constitute 
nevertheless sources of potash which could 
be used in an emergency. 

Both known reserves and potential sources 
of potash in the United States are so ex- 
tensive that any apprehension as to early ex- 
haustion is unwarranted. Reserves other 
than those now under production, including 
partly developed sources and “strategic re 
serves” which mav be utilized in an emer- 
gency, provide a tonnage so large that ex- 
haustion is not predictable within several 
hundred years. 

Gross reserves of potash (KO) in solu- 
tion (brines) and present as highly soluble 


salts are as follows, the figures representing 
tons: New Mexico, 85,963,000; California, 
20,000,000; Utah (brines-recoverable), 1, 
000,000—or a total of 106,963,000 

Recoverable reserves of potash from the 
above are: New Mexico, 58,000,000; Cali 
fornia, 14,000,000; Utah, 1,000,000—a total 
of 73,000,000. ‘This represents an overall! 
average extraction of 68.2 percent. 

At the assumed rate of consumption of 
500,000 tons annually and with no imports 
of foreign potash, these already developed 
and producing sources are sufficient for 146 
vears. If it is assumed that imports will 
again be on a prewar scale, then these re 
serves would last for over 290 years. (These 
data seem low, as present annual consump 
tion in U. S. is 750,000 tons.—FEditor 

Possible additional undeveloped reserves 
in the New Mexico area may amount to 
more than 400 million tons, and if this is 
realized by future exploration, such reserves 
together with the presently developed ton 
nage, would last at the rate stated for over 
685 vears 

Strategic reserves arc 
which mav be drawn upon in case of emer 
gency. include, therefore, not onl 
petash materials which may be produced 
commercially, but those which may be uti! 
ized with a reasonable expenditure of labor 
and materials in an emergency. For t! 
purpose of this report, however, they have 
been limited to potash-bearing materials 
under production in 1945, plus those cov 
ered by reports of the U. S. Bureau of 
Mines and others, and indicated as having 
possible commercial character. 

To this must be added possible recover 
of byproduct potash with a potential ann ial 


regarded as those 


production in tons as follows: portland 
cement, 100,000; blast furnace. 200,000: 
distillery waste, 140,000; or a potential 


total of 440,000 


INSOLUBLE POTASH 


Greensands, also called mars, are widely 
distributed in the United States, and are 
particularly conspicuous on the eastern sea 
board. While the potash content is much 
lower than that of the svlvite deposits of 
New Mexico, and problems of treatment are 
more difficult, the huge tonnage and its 
nearness to the principal consuming areas 
make greensands one of the largest potential 
sources of potash in the United States. 
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Commercial exploitation of these de 
posits may require the utilization of large 
tonnages of waste material in the manu- 
facture of portland cement, sand-lime brick, 
activated silica, or other byproducts. While 
grecnsands need not be utilized as a source 
of potash so long as high grade soluble 
salts are available elsewhere, they serve as a 
large reserve located close to points of con- 
sumption of both potash and the byproducts 
which might be derived from its production. 

Georgia shales, sometimes referred to as 
the Cartersville slate, extend from Carters 
ville, Ga., northwestward, a distance of 9 
miles. They are found over an area several 
miles in width, with a depth of thousands 
of feet. As in the case of greensands, utiliza- 
tion of this material probably involves the 
production of portland cement or the pro- 
vision of some other outlet for large quanti- 
tics of waste material. Also, as in the case 
of greensands, these deposits are close to the 
principal areas of consumption of potash 
and other byproducts. 

Wyomingite deposits are not advantage 
ously situated with respect to markets for 
its products. Plans are, however, being 
made by a large chemical company to pro 
duce potassium carbonate from wyomingite 
as an incident to the operation of Wyoming 
soda) deposits. Potash in this form 
is used entirely in industry 
a higher price than fertilizer potash 


trona 
and commands 


POTASH FROM CEMENT 


Raw materials entering into the manu 
facture of portland cement contain small 
percentages of potash, the potash being vola 
tilized and passing out of the cement kilns 
with dust and furnace gasses. ‘There are 113 
cement plants in the United States, the raw 
materials of which contain from 0.20 per 
cent to 1.16 percent of potash of which 
24.5 percent to 95.9 percent is volatilized. 

Thus the amount of potash escaping in 
stack discharge amounts to 0.35 to 5.15 Ib. 
per bbl. of cement, with an average of 1.93 
lb. per bbl. Based on the five-vear period 
average (1935-39), average annual produc- 
tion of 106,636,443 bbl., equal to 20,047,- 
651 short tons, but omitting stack dis- 
charges amounting to less than | Ib. per bbl. 
of cement produced, there is recoverable 
about 84,000 tons of potash annually from 
cement plants. Certain changes in prac- 
tice could increase this amount to in excess 
of 100,000 tons of potash per year. 

In recent years only one cement plant, 
located in Marvland, has recovered and 
marketed this byproduct potash. 


POTASH FROM FURNACE DUST 


Blast furnace charges, comprising iron 
ore, coke and limestone, contain minor 
amounts of potash which are volatilized 
and may be recovered by treatment similar 
to that applied to Portland cement dust. 

According to Merz and Ross for each ton 


of pig iron produced, 4.9 Ib. of potash (K,O) 
are volatilized, representing 84,000 tons per 
year on a basis of 33,700,000 tons of pig 
iron. 

According to Turrentine, the addition of 
a small amount of salt to the 
charge more than doubles the yield which 
could, under American practice, be in- 
creased to 200,000 tons of K,O per year. 
Wartime production of about 60 million 
tons of pig iron would, of course, increase 
this amount. No potash has been recovered 
from this source in recent years. 


common 


RESOURCE CONCLUSIONS 


Developed potash reserves in mines now 
under operation comprise a small part of 
resources. ‘They are, however of substantial 
size and constitute present sources of supply 
for agriculture and industry. ‘That the ton 
nage in New Mexico will be substantially 
extended if exploratory work is undertaken, 
there can be little doubt. Potential addi- 
tional potash ore in that area is possibly 400 
million tons 

fhe beds of s\lvite-carnallite ore in east 
erm Utah appear to be 10 to 20 times as 
thick as the svlvite beds in New Mexico. 
Vheir areal extent and grade remains to be 
established by further exploration, neverthe 
less they are regarded as of potential im 
portance. 

Salt beds of Texas are known to contain 
sylvite and other potash minerals, but these 
occurrences have not been adequately ex 
plored, hence estimates for this area are 
omitted. 

Polvyhalite is widely distributed through 
New Mexico and Texas, and established re- 
serves in the Carlsbad area are extensive 
enough to supply U. S. demand for over 
200 years. 

Recoverable potash in soluble minerals 
and brines, reasonably cstablished by exist- 
ing exploration, constitute adequate rescrves 
for the present and can be extended sub- 
stantially by further exploration. 

Potash in insoluble form in various rocks 
has been established to excced 850 million 
tons. By suitable treatment this potash can 
be produced in water-soluble form. De- 
veloped and potential reserves of soluble 


potash are so extensive howevcr, that there 
appears to be no justification for further 
attempts to utilize these insoluble materials 
at present. They comprise, however, a 
huge back-log of secondary character. 


WARTIME POTASIT 


The wartime record of the potash indus- 
try is outstanding whether measured in 
terms of output, prices, or ‘abor relations. 
The record of inadequate supplies and sky- 
rocketing prices during Work! War I was 
replaced by a record of stable prices and a 
tremendous expansion of output during the 
recent conflict. The highlights of this 
present study, which examined the indus- 
try’s long-term development as well as its 
wartime record, may be summarized as 
follows: 

Supply of Potash—This is a small indus 
try with relatively few producers. Annual 
sales at the wartime peak were about $30,- 
000,000. Domestic production has been 
expanding steadily since 1921. Output ex- 
panded from 10,171 tons K,O in that year 
to 312,000 tons K,O in 1939 and 835,000 
tons K,O in 1944. Imports accounted for 
more than half the domestic consumption 
before the war cut them off. The produc- 
tion increase of 522,368 tons in 1944 as 
compared with 1939 more than offset by a 
wide margin the decline in imports. The 
potash industry’s wartime expansion was 
financed privately. 

Demand for Potash—Approximately 90 
percent of the potash is used in agriculture; 
the remainder is used in chemical industries. 
Potash is used in each of the 48 states. 
However, almost two-fifths of the potash is 
delivered in five southeastern states: Georgia, 
Florida, Virginia, North Carolina, and 
South Carolina. Potash is used in connec- 
tion with many crops. Potash content of 
mixed fertilizers has been steadily increased. 
From 1920 to 1943  plant-food content 
increased by 6.4 percentage points of which 
potash accounted for three-fourths. In 1920, 
about 17.3 percent of the plant-food con- 
tent of mixed fertilizers was potash. In 
1930, the proportion was 28 percent and 
in 1943 it was 35.6 percent for potash is not 
determined by its price because it represents 
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only a smal) proportion of the total cost of 
mixed fertilizer 

Prices—Potash is quoted on a K,O basis 
thus making it possible for producers of all 
grades to compete directly in terms of price. 
Prices are quoted fob Carlsbad, N. M., and 
Trona, Calif.. and ex-vessel at about 40 
ports; the result is a multiple basing-point 
system of pricing. The customer is given 
the option of taking the shipments on the 
basis that will result in the lowest price 
to him. This fob system results from the 
adoption by the industry of recommenda 
tions made by U. S. Department of Com- 
merce experts in 1940. To even out flow 
of deliveries, the industry uses a system of 
discounts recommended by the U. S. De 
partment of Commerce. On orders placed 
prior to June 3. a 12 percent discount is 
granted, on orders placed from July 1 to Sep 
tember 30, the discount is 6 percent. Part of 
the discount is paid at the end of March 
upon completion of contracted deliveries. 
On shipments from Carlsbad, freight costs 
average about one-third of the cost to the 
consumer. This is due to the fact that the 
main consumers are in the East while potash 
is produced in the West. Potash prices 
showed practically no change during the war. 
This record is in sharp contrast with the 110 
percent rise in farm prices. 35 percent in- 
crease in wholesale prices, and 21 percent 
increase in fertilizer prices. Price stability 
in World War II compares with an almost 
tenfold increase in World War I. Long: 
term trend of potash prices has been down- 
ward. Muriate of potash prices in 1944 were 
27 percent below those in the period 1910- 
14. 

Labor Relations and Wages—The indus- 
try has one of the most liberal labor records. 
In addition to high wages, workers received 
various benefits including: sick leave, retire 
ment pensions. two-week vacation after two 
years, transportation allowance, provision of 
tools and equipment, holidays with pay, 
maintenance of membership, seniority, etc 
During the war a liberal incentive wage 
bonus system was adopted in the Carlsbad 
area. Yearly average bonus payments ranged 
from 10 percent to 15.85 percent of earn 
ings. Labor productivity appears to have 
increased bv about 5 percent in the Carls 
bad area during the war vears as a result of 
the adoption of the incentive wage system. 

Industry and Government—lIndustrv and 
government agencies have cooperated in the 
Potash 
companies mainly operate on government- 
owned lands under leases issued by the De 
partment of the Interior and to a small ex 
tent by the states. Royalties are paid by 
the companies at rates specified in the 
leases. Despite the splendid wartime and 
prewar record, numerous proposals have 
been made to expand government control 
over the potash industry. Such proposals 
have been made by the National Farmers 
Union, Tennessee Valley Authority, Ameri 
can Farm Bureau Federation, a special com- 


exploration for potash resources 
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mittee of the U. S. Department of Agri 
culture and the U. S. Department of the 
Interior. Programs deemphasizing govern 
ment control have been proposed by the 
National Council of Farm Cooperatives and 
the National Planning Association. 


PROTECTING AMERICAN POTASH 


Competition in potash from foreign coun- 
tries is to be expected. American industry 
as a whole realizes the importance of in 
ternational trade and that this must be based 
on exports as well as imports. The potash 
industry does not request any protective 
measures which are not warranted and which 
are not as a rule granted to industries in 
general. 

Protection which the potash industry de 
serves may be summarized briefly: Since 
potash is a vital industry in war as well as 
in peace, it deserves protection from un 
warranted competition from abroad. This 
is particularly so since there are no tariffs 
protecting the American producers of this 
commodity. As a result of the war, im 
portant changes have occurred in the potash 
industry outside of the United States. There 
is a possibility that production in countnes 
in Europe will be government-owned-and 
controlled and that it may be dumped in 
the United States to create dollar exchange 
There is the danger that potash received 
in the form of reparations by some coun 
tries may be sold to the United States or 
that such receipts of potash will release 
domestic stocks for shipment to the United 
States. There is a possibility that a power 
ful new potash cartel may be formed which 
may adopt a price policy detrimental to 
American producers. American potash in 
dustry has a right to expect protection. The 
best method of achieving this would be the 
establishment of a quota system based on 
consumption in the United States 


POSTWAR POTASH NEEDS 


On the basis of Department of Agricul 
ture and Tariff Commission figures require 
ments of potash for 1950 are estimated to 
be: In agriculture—with full play of eco 


Proved and Strategic Potash 
Reserves of United States 


Gross Estimated Tons—K2:0 


Sources in production, 1945 


Brines 21,000,000 
Highly soluble salts..... 85,963,000 


but not in production, 


1945 
Glaserite-hanksite ....... 11,200,000 
251,200,000 

Insoluble 


513,905,000 
250,000,000 
94,000,000 
857,905,000 
1,216,068,000 


Wyomingite 


nomic forces: (a) Full employment, 612,000 
tons K,O (b) some unemployment, 445,000 
tons; in chemical industries—(a) Full em 
ployment, 50,000 tons K,O (b) some un- 
employment, 40,000 tons (c) Depression— 
25,000 tons. 

Postwar potash supplies for the United 
States would consist of domestic production, 
forecast at the potential rate of 875,000 tons 
of K,O, and importations from Europe 
which have been estimated by Tariff Com 
Total supply, depending upon the 
degree of domestic business activity, would 


mission 


therefore, according to government esti 
mates, amount potentially to: with full em 
ployment, 1,178,000 tons with some unem 
ployment, 1,072,000 tons. Thus, the sur 
plus of potential supply above requirements 
would be in excess of one half million tons. 
Therefore, if there be imports of the order 
of magnitude predicted by the Tariff Com 
mission, to avoid surpluses the domestic 
production would perforce be reduced to 
the levels of, with full employment, 359, 
000 tons K.O; with some unemployment 
288,000 tons K.O. 


ECONOMIC CONCLUSIONS 


Within this (Turrentine) report there 
have been presented the estimates of postwar 
potash requirements and supplies recently 
released from federal sources. Thev must 
be accepted as impartial and informed 
Wide discrepancies appear in these esti 
mates, the result of varying suppositions and 
viewpoints based thereon. We have en 
deavored to compose these differences to 
produce a realistic presentation as a basis 
from which to proceed with a study of 
our postwar potash problem. 

The following conclusions seem war 
ranted 

Current rate of production of American 
potash mines and refineries will provide 
imple supplies for domestic use in 1950 
even with the maintenance of a high leve! 
of national income 

Restoration of imports from Europe will 
contribute to a surplus which would appear 
to mean curtailment in domestic production, 
even to the point where, as indicated by 
certain estimates, the domestic industry is 
forced out of business. 

The familiar expedient of disposing of sur- 
pluses by a price reduction would be of 
no avail in disposing of surplus potash since 
its wholesale price has no immediate and 
only an insignificant ultimate influence on 
retail, farm-delivered prices and therefore on 
consumption, the latter depending on farm 
income and that in turn depending on the 
over-all national state of employment. 

With potash reserves of the dimensions 
disclosed in the Dolbear report, they will be 
ample for a minimum of 500 years at the 
rates of consumption projected by official 
forecasters and for such other longer terms 
of years as determined by the volume of 
future imports. 
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which was belched in fiery 
N arcs ito Jap pillboxes, is being con- 
verted into soap by the army forces in the 
Middle Pacific Command. Already 10,000 
gal. of the soap have been made and it is 
estimated that upwards of a million gal 
lons could be produced from remaining 
stocks. It 1s somewhat germicidal and is 
being used m army hospitals and other 
installations on the Hawaiian Islands for 
washing dishes, pots and pans; to clean 
floors, woodwork, and porcelain; to wash 
ws, trucks. and aircraft; and as a liquid 
solvent in laundnes 
Napalm contains the ingredients of soap 
ind was. in fact, made by the nation’s 
largest soap makers. It is a solid mixture 
aluminum soaps, derived primarily from 
oconut fatty acids, naphthenic acids, and 
leic acid. A satisfactory process for con 
erting this into a soluble sodium soap 


GEORGE E. MeCADDEN 
U.P. Staff Correspondent 


Honolulu, T.H. 


During the war napalm was the thicken- 
ing agent that turned ordinary gasoline 
into the sticky jelly used in fire bombs and 
flame throwers. Now, by the canny use of 
surplus materials, the Army converts it to 
a general purpose liquid soap.—Editors 


was developed by Col. George F. Unmacht, 
Chief Chemical Officer of the Army 
Forces’ Middle Pacific Command, and 
the staff of the 43d Chemical Laboratory 
Company. 

First, prisoners mix the sweetish-smell- 
ing napalm with water and sulphuric acid 
in a lead-lined trough. From the resulting 
acid hydrolysis, the napalm yields its free 
fatty acids. Incidentally, this sulphuric 
acid, like everything else connected with 
the process, is a surplus item. By utilizing 
another surplus, silica gel, it is extracted 
in a simple contact process from FS, the 
smoke mixture formerly used to screen 
troops on beachhead operations. 

After the Jap PW’'s, faceless and gnome 
like in their gas masks, have stirred each 
fuming batch for an hour with garden 
hoes, the mixture is dropped into red 
cedar field laundry tubs, diluted with hot 


Essential steps in conversion of napalm, an aluminum soap, into a usable 
sodium soap are: Mixing with sulphuric acid (below), boiling with steam to 
complete hydrolysis (upper right), and mixing with caustic soda to neutral- 
ize fatty acids. Final product is black liquid with odor like tar soap 
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water, and bubbled with live steam for 
14 hr. Then it cools and stratifies. Water 
is drained off, removing aluminum sul- 
phate and excess sulphuric acid, and the 
remaining free fatty acids are washed in 
hot water and pumped, still hot, to 
settling tanks made from gasoline drums. 

After 10 to 15 hr. of draining, the batch 
is blown by compressed air into a mobile 
mixer which was used in combat to pre- 
pare napalm fire solutions. Here the free 
fattv acids are neutralized with caustic 
soda solution, also blown into the mixer, 
to form liquid soap. The caustic solution 
is prepared in tanks made from napalm 
drums and agitated by motor-driven paint 
stirrers. 

\s a final step, sediment is removed in a 
sand filter. The soap is then bottled or 
barreled, and labeled. If it were worth the 
trouble it could be reduced to a solid. 
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FROM THE THE EDITORS 


S. D. KIRKPATRICK, Editor + JAMES A. LEE, Managing Editor * THEODORE R. OLIVE, J. R. CALLAHAM, Associate Editors * H. M. BATTERS, Market Editor 
L. B. POPE, R. W. PORTER, J. V. HIGHTOWER, E. C. FETTER, 8. F. WARREN, Assistant Editors + R. S. McBRIDE, Consulting Editor 


OUR CHANGING INDUSTRIAL GEOGRAPHY 


Durinc and immediately before the war large munitions 
plants were built in non-industrial areas. Many, who 
have wondered whether or not this trend would continue 
for peacetime construction, will find this question con- 
clusively answered in the current issue of our sister pub- 
lication. Mill Supplies. 

Its editors have completed a statistical study that not 
only points to a distinct change in the pattern of indus- 
trial areas over that which existed prior to the war, but 
also shows a substantial increase in industrial building dur- 
ing the past 17 months as compared with that for the 
36 months preceding the start of the defense program in 
1940. This may well mean new sales opportunities for 
chemical engineering products and services. 

Contracts awarded for industrial building in 1945 and 
for the first five months of 1946 amounted to $1,052 
million as compared with $912 million during the three 
immediate prewar years 1937, 1938 and 1939. Further- 
more, the publication points out that “the location of 
new plants is not following the prewar geographical pat- 
tern. Older industrial areas, while showing substantial 
absolute gains, are not accounting for as large a portion 
of the total as they did prewar. The trend of growth 
appears to be toward the Midwest, Southwest and Far 
West.” 

In a list of the states ranked in accordance with their 
percentages of the total industrial construction during 
the past 17 months, Texas takes first place with 11.76 
percent. This compares with only 4.99 percent for the 
three years preceding the war. California is second with 
11.56 percent as compared with 5.64 percent prewar. 
Third place goes to Ohio with 10.54 percent and fourth 
to Illinois with 8.42 percent. 

Pennsylvania shows the largest percentage decrease— 
from 16.87 percent in 1937-38-39 to 7.76 percent in the 
Jan. "45-May "46 period. This does not mean, of course, 
that private industrial construction has reached the satura- 
tion point in Pennsylvania. As a matter of fact its $81,- 
611,000 of new plants built during the last 17 months 
exceegs that of all except six other states. Likewise while 
the greatest percentage increase for a single area was for 
the seven Far West states, their total of $163,495,000 
was considerably exceeded by the $183,312,000 of the five 
Middle Atlantic states. Again, in the southern states, 
where new construction contracts decreased nearly 5 per- 
cent from the prewar period, the actual postwar volume of 
$117,039,000 was more than twice as great as the volume 
of $54,927,000 for the New England states. 

The most encouraging conclusion to be drawn from 
these figures is that industry is making rapid progress 
with its postwar construction program. Some parts of 
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the country are pushing ahead of others, but practically all 
are advancing. And the end is not yet in sight because, as 
of May 1946, there was a rapidly growing backlog of pro- 
posed industrial projects amounting to $1,744,161,000, 
which is approximately twice the total volume for the 
last three prewar years, and almost equal to that for the 
entire eight-year period from 1932 through 1959. 


THE RISING SPIRAL 


A susiness librarian tells us there is an increasing call of 
late for books on business cycles. What threatened to 
become a lost art (or science?) during the war has sud- 
denly become of interest to laymen as well as economists. 
Our friend tells us that her visitors are beginning to talk 
about the rising spiral of wages and prices and to speculate 
on how soon we are coming to a repetition of the recession 
of 1921. They seem to think that we are going to have 
such a shakedown in 1947 before we can launch forth 
on a four or five-year cycle of good business. 

We hope they are wrong, but events of the past few 
weeks indicate that this country is still far from any 
wage-price stabilization. The CIO threatened the Decon 
trol Board that unless all price controls were restored and 
prices rolled back, the unions would demand additional 
wage increases. A second round of reconversion wage 
adjustments is coming up in the automobile industry—or 
at least is being talked about by the Ford and Chrysler 
locals. Increased wages to meet increased prices, then 
higher prices to meet rising wages—so the spiral spins 
until something happens and we all suffer. 


A POOR START ON A VITAL PROBLEM 


Tuar first “list of critical products and materials which 
will be used as a basis for certification” in arranging for 
deferment of irreplaceable production workers in industry 
is truly a fearful and wonderful thing. Those in the 
Civilian Production Administration who made it appar- 
ently had no concept of the basic problems of the chemi- 
cal process industries. Chemical engineers and executives 
still have an educational job to do with the draft boards 
which has not been made easier by CPA’s well intended 
but inadequate effort. 

One or two examples will illustrate what we mean: 
The list of goods which are so important to the public 
includes industrial alcohols, but it does not mention any 
other organic chemicals. The list includes potash, which 
is desirable, but it makes no mention of nitrogen chemi- 
cals. The list provides for phosphate rock, desirably, but 
it says nothing about the needed sulphuric acid with 
which to convert that rock into superphosphate. 

Apparently the first list to be used came from a quick 
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review of current worries by the housing specialists in 
CPA. We are reliably informed that no chemical advice 
was sought or used. Only under these circumstances can 
one understand how such a jumbled listing could have 
been achieved. 

Perhaps the list as it stands is so bad, as a result of 
this method of production, that corrections soon will be 
forthcoming. We all have reason to hope so, for without 
important additions the list will not begin to do the job 
which Selective Service must accomplish in discriminat- 
ing between those really “irreplaceable production work- 
ers” and those who would just like to escape service in our 
peacetime Army and Navy. 


THE $10,000 CEILING 


Concress has voted itself higher wages. An increase to 
what is in effect a salary of $15,000 instead of the old 
$10,000 is a good thing not only because it may attract 
higher caliber personnel to our lawmaking bodies, but 
also because of its indirect effect on other congressional 
inhibitions. 

An carly and important benefit may be that the gov- 
crmment ceiling on salaries for top scientific and engineer- 
ing personnel may also be suitably raised. Only by that 
means can Congress expect that high-grade technical 
executives will look forward with hope and expectation 
to a permanent career in the public service. Only by that 
means will the government prevent the departure of many 
able investigators and administrators just at a time when 
they have reached the highest level of their value as pub- 
lic servants. 

It will be a good thing if we all bring to the attention of 
congressmen and senators from time to time the need 
of a higher ceiling on professional salaries. Appropriate 
iction may be expedited now that the congressmen them- 
selves are not bumping their own heads against a lower 
ceiling. 


ELIMINATE THE BOOBY TRAPS 


\lany industrial establishments which have served their 
war purposes are badly contaminated with hazardous 
chemicals, explosives, or other materials which must be 
removed before these plants may be safely used or 
operated by others. War Assets Administration promises 
to decontaminate these potential booby traps. It is 
important that this be done. Those who seek to deal 
with surplus property which may require this attention 
should insist that the most thorough-going effort be made 
to eliminate all contamination before workers unac- 
quainted with the war conditions are allowed to enter for 
remodeling or use. And, incidentally, it requires real 
skill to eliminate contamination without hazard to those 
involved in this essential but delicate task. 


EXPLAINING THE PROFIT MOTIVE 


Dr. Frep I. Kent, president of the Council of New 
York University, was asked by his grandson to explain how 
there can be a profit on a transaction which is not taken 
from the work of some one else. His answer was such a 
clear exposition of this subject that it has recently been 
repeated, approximately as follows, in a course in better 
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business management being sponsored by the General 
Electric Co.: 

Dr. Kent points out that profit is the result of enter- 
prise which builds for others as well as for the enterpriser, 
and he uses as an example a primitive community of 100 
persons dwelling at the foot of a mountain. There is no 
water except at a spring at the top of the mountain. 
Therefore, every day all of the 100 persons climb to the 
top of the mountain to obtain water. It takes an hour 
to go up and back. 

One of the hundred conceives the idea of digging a 
trough in the mountainside all the way down to the place 
where he has his habitation, and he builds the trough. 
Whereupon he says to the 99 others that, if they will 
give him the daily production of 10 minutes of their time, 
he will give them water from his basin. He will receive 
990 minutes of the time of the other men each day, which 
will make it unnecessary for him to work 16 hours a day 
in order to provide his necessities of life. He is making 
a tremendous profit by his enterprise and gives each of 
the 99 others 50 additional minutes each day for himself. 
Thus, through the enterprise of one man, all of the 100 
have profited, but not to the same degree. 

With the encouragement of this profit, his imagination 
is stimulated and he conceives the idea of using the 
water to run a mill and to grind the corn for all of the 
other 99, if they will give him 1/10 of the time they 
save. And so it goes on, this one man with the profit 
motive as a stimulant conceives other ways of saving 
time, and in each case to the profit of himself and others. 

As the community grew, it was realized that the chil- 
dren should be taught the ways of life. Since there was 
now more production capacity than required to provide 
for the bare necessities of life, it was decided to ask some 
members to cease providing for themselves, pay them, and 
set them to teaching the young. And as intelligence grew 
and there was more time available, art grew, and certain 
ones could be paid for entertaining the others. 

Thus Dr. Kent explained in.simple terms, based on 
sound and fundamental thinking, the possibilities of serv- 
ing society through the profit motive. This is a hypotheti- 
cal case, but it is none the less typical of the history of 
commerce and industry, and could be more widely used 
by all of us, should occasion arise. 


FOR PROFESSIONAL GUIDANCE 


Ar various times in his career every chemical engineer 
is called on for advice by young men who are thinking 
about entering our profession or by educators and others 
who want a brief description of the field, the kind of 
work chemical engineers do, how they are trained, and 
where and how they are employed. Several sources of 
such information are available but none quite so compact 
and useful as the recent booklet of the National Roster, 
entitled “Chemical Engineering as a Profession.” This 
was written by Dr. W. T. Read with the assistance of 
other members of the National Roster and the U. S. 
Office of Education staffs in cooperation with many in the 
chemical engineering profession. It may be 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, for 10 cents a pat Ask for 
“Vocational Booklet No. 3 (1946), U.S. Dept. of Labor.” 
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Process and Operation 


ECONOMIC BALANCE 


The economic balance is recognized as a basic engineering concept. Its 


A Chemical Engineering Report.... 


theme, maximum profit per unit time, should be a watchword in the design 
and operation of plants and processes and should constantly guide the 


efforts and thoughts of the chemical engineer. 


No chemical engineer, 


therefore, can afford to overlook the economic balance for his success 
might well hinge on understanding and applying the principles involved. 
This report outlines these principles and amplifies them in the form 


of actual examples from industry. 


It is taken from a chapter in Prof. 


C. G. Kirkbride’s forthcoming book, Chemical Engineering Fundamentals, 


ne oF the basic fundamentals of 
O chemical engineering is the economic 
balance. Chemical engineering economics 
deals primarily with the determination of 
the point of maximum profit per unit time 
to do a given job. Essentially everything 
the chemical engineer does must be re 
duced eventually to a profit and loss basis. 
The economic balance, therefore, is at all 
times the guide of the practicing chemical 
engineer. Thus, he should determine as 
soon as possible the economic feasibility 
of any project on which he works. An 
employer is always vitally interested in any 
well supported proposal which shows how 
the earnings of the enterprise can be in- 
creased 
The philosophy in some of the foreign 
countries is quite different from that in 
this country inasmuch as processes are fre 
quently developed for the sole purpose of 
making the country self-sufficient with re 
spect to the product which the process will 
provide. Such developments were carried 
out before the recent war despite the fact 
that the cost of producing the product by 
the new process was substantially greater 
than its cost if purchased from industries 
of other countries. Such a controlled 
economy results in a higher cost. The sys- 
tem in this country is, in general, based on 
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obtaining products at the lowest available 
cost even though from a foreign country. 
Thus, the chemical engineer who practices 
in this country must work toward produc- 
tion at competitive costs or his proposals 
will not fit in with the economic system. 
Of course, in the case of war the philosophy 
of national self-sufficiency usually becomes 


necessary. 
ECONOMIC CONTRIBUTION 


The success of the chemical engineer is 
directly related to his economic contribu 
tions to an enterprise. The chemical engi- 
neer who merely follows instructions will 
not be very successful. On the other hand, 
the chemical engineer will attain success 
who frequently effects a significant reduc- 
tion in cost of production; makes a new 
design at lower cost; obtains an increase in 
production at a profit; leads the way to an 
increase in the yield of the more valuable 
products; shows how to produce a new 
product at a profit; makes a profitable trade; 
or obtains a valuable patent. 

It is impossible to cover all the various 
aspects of chemical engineering economics 
in a single article. It will be feasible merely 
to introduce the philosophy of the eco- 
nomic balance and show by a few examples 
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how it can be applied to the unit operations 
and chemical processes. For a broader 
treatment of chemical engineering eco 
nomics the reader is referred to Tyler 
(Chemical Enginecring Economics, 
Graw-Hill Book Co., New York, 1938). 

The chemical engineer in practice must 
familiarize himsélf with the economic 
status of the enterprise with which he is 
connected. This will enable him to deter- 
mine the most likely possibilities for in 
creasing the earnings of the business. If 
he has knowledge of the processing costs 
of the manufacturing plant, he will be 
position to 
costs which, if reduced, would result in a 
large annual saving to the company. When 
attention is concentrated on reducing a 
small cost (dollars per year), the achieve 
ment is often relatively unimportant even 
though a substantial percentage reduction 
is realized. Instead, if attention is directed 
toward reducing a large cost, the saving 
may be considerable even though only a 
small percentage reduction in cost is 
effected. Consequently, it is usually pref 
erable to direct attention toward the reduc 
tion of the larger, more important manu 
facturing costs 

If fuel is expensive, the average chemical 
engineer can usually make attractive eco 
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nomic contributions by improving combus- 
tion efficiency. On the other hand, if fuel 
is relatively inexpensive, the probability is 
that a large saving in fuel cost could not be 
obtained by improving combustion efh- 
ciency. 


NEW PRODUCTS 


In the event that consideration is being 
given to marketing a new product or in- 
creasing production for an existing market, 
an accurate estimate of the market poten- 
tial is necessary. The chemical engineer 
must have a reliable estimate of how much 
can be sold and the corresponding price 
before an economic appraisal can be made. 
If a reduction in the amount of products 
to be sold 1s made, a rather accurate esti 
mate of the effect can usually be ascertained 
but when the volume of products is in- 
creased it is not always possible to predict 
the effect as accurately as desired. A slight 
increase in the supply may “break” the 
market and result in a loss. In case the 
sales demand is supplied by manufacturing 
a portion and the remainder is supplied by 
purchases from other manufacturers, the 
effect of an increase in production will re- 
place the supply at highest cost. This al- 
most always is the cost of the portion pur 
chased from other manufacturers. The 
saving is therefore the difference between 
the cost of producing the additional 
umount of product and the cost of pur- 
chasing that amount from other manufac- 
turers. This is a frequent case in the pe- 
troleum industry 

If there is a large supply of raw material 
at low cost, the situation presents an oppor 
tunity for large economic returns. A proc 
ess for converting low value raw material 
into products of high value is what is 
needed. The individuals who can show 
how this can be done will have made an 
important economic contribution to their 
company. Frequently such a process con 
stitutes an invention and a patent on the 
invention is a valuable asset of the com 
pany 


BASIS OF ECONOMIC BALANCE 


The fundamental basis for all economic 
balances is maximum profit per unit time. 
Industry and business operate on a basis 
ot carmngs per unit time. Consequently, 
iny economic appraisal must be on that 
basis. When an economic balance deals 
with reduction in manufacturing costs, the 
balance must be made so that profit or 
net earnings per unit time is the maximum. 
In the event that production per unit 
time is fixed (fixed gross income) as a 
result of a fixed market, the economic 
balance may be based on the minimum 
cost of production per unit time or per 
unit of production. This is valid, however, 
only when the gross income or its equiva- 
lent is fixed. If production is not limited 


The Author—Chalmer G. Kirkbride, one of the first to hold the new “distin- 
guished professorships” at Texas A & M, has long been a “fundamentalist” in 
chemical engineering education. Some 15 years of industrial experience—with 
Standard Oil of Indiana, Pan American Refining and Magnolia Petroleum—has 
convinced him that early in his career every chemical engineer must orient his 
thinking in terms of the basic fundamentals that underline the unit operations 
and other chemical engineering applications. As evidenced by this chapter 
from Kirkbride’s forthcoming text on “Chemical Engineering Fundamentals” he 
holds that economic balance and human relations are just as important in this 
connection as reaction equilibria, material and energy balances. Kirkbride 
received his M.S.E. in chemical engineering at Michigan in 1930 and has been 
long active in the committees on chemical engineering education of the ECPD 
and the AIChE, of which he is a director. 


by the market, the point of maximum 
profit will not necessarily be at the point 
of minimum unit cost of production. For 
example, a manufacturing plant can pro- 
duce 100,000 units of production per day 
at a cost of $1 per unit but can produce 
150,000 units per day at a cost of $1.10 
per unit. The last increment of 50,000 
units therefore costs $65,000 or $1.30 per 
unit. Assume that the volume of the mar- 
ket is sufficiently great so that the increase 
in production can be absorbed without 
any change in sale price. In this case it 
is apparent that as long as the price f.o.b. 
the manufacturing plant is above $1.30 
per unit the earnings will be greater at the 
higher production rate even though the 
unit cost of production is higher. 


OVER-ALL PROFIT 


The chemical engineer who is engaged 
in technical service in a manufacturing 
plant will occasionally encounter cases in 
which one department will lose money 
by carrying out a certain operation but the 
enterprise as a whole will realize a signif 
cant increase in profit per unit time. In 
such a case the operation should be con- 
ducted so that the enterprise as a whole 
realizes maximum profit per unit time. 
Usually a department head will appreciate 
this fully and will be quite willing to 
accept the loss so that the firm can obtain 
the increase in earnings. The economic 
balance, however, must be well founded 
and fully supported by evidence before 
the department head will be willing to 
direct the operations of his department 
along the lines indicated by the economic 
balance. He must have a good argument 
to justify operating so that a loss to his 
department is incurred. 

The same principle is frequently en- 
countered in the operation of a given 
production unit. In order that the produc- 
tion unit may operate at maximum profit 
to the enterprise, it is often necessary to 
operate a single piece of equipment in the 
production unit well below its maximum 
efficiency. For example, it may be neces- 
sary to operate a furnace so that the fuel 
consumed per unit of production is con- 
siderably higher than would be the case 
if the production rate were reduced. But 
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at higher rate the earnings per unit time of 
the enterprise is a maximum. 

Thus, the economic balance will consist 
of a balance between costs and income per 
unit time so that the difference between 
them is a maximum. If production rate 
(gross income) is fixed or does not enter 
into the economic calculations, the balance 
may be made between the various costs so 
that the total cost per unit time or per 
unit of production is a minimum. 

Another procedure very often used in 
an economic balance is based on incre- 
mental costs. This involves merely the 
calculation of changes in costs and changes 
in income which are a result of a change 
in a primary variable. In the example 
described above the incremental method 
was used. The change in cost for the 
increase in production of 50,000 units per 
day was $65,000. The primary variable 
in this particular case is the rate of pro- 
duction. 

If consideration is being given to the 
installation of a new process in a manu- 
facturing plant, it is usually much simpler 
to appraise it on the basis of differences 
or increments. A base case is established 
which represents the current situation. 
Then the effect of the new process in 
terms of production and costs is calculated. 
Often the effect on production includes a 
reduction in production of certain ma- 
terials and an increase in the production 
of others. If the net changes in production 
and costs are known the economic balance 
can be made as a predicted difference in 
net earnings of the enterprise relative to 
the base case or existing situation. 


TERMINOLOGY 


There are several terms commonly used 
in chemical engineering economics which 
should be defined and discussed before 
proceeding with applications of the eco- 
nomic balance. Fixed charges or fixed costs 
are those which are not affected by changes 
in production rate. For example, the de- 
preciation charges on an investment are 
fixed per unit time regardless of the use 
to which the process or equipment is put. 
Also a large portion of overhead charges is 
fixed because the salaries of most of the 
key men in the management will not be 
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affected by changes in processing or changes 
in raw materials. For the purpose of 
economic balance it is almost always essen 
tial that the fixed costs be separated from 
the variable costs. The variable costs will 
be affected by changes in processes or 
changes in equipment. A good example 
of a variable cost is fuel consumed by a 
boiler. The rate of fuel consumption is 
directly related to the rate of steam gen 
eration. Thus, the fixed and variable costs 
should be segregated in order to make a 
sound economic appraisal. The chemical 
engineer must exercise caution when ob 
taining cost figures from accounting or 
bookkeeping records. Such costs fre 
quently include cost items which are not 
pertinent to the economic balance and 
must therefore be eliminated from the cost 
figures used in the balance. 


NEW INVESTMENTS 


In economic balances which involve new 
investments, the fixed costs that are a 
result of the new investment must be 
considered. On the other hand, the fixed 
charges on existing investments usually are 
not pertinent because they will be constant 
per unit time and therefore will not affect 
the final conclusion. In other words, after 
an investment is made the fixed charges 
continue regardless of how the investment 
is used 

The most important factor concerning 
the possibility of making an investment is 
the length of time for the investment to 
pay for itself. This is commonly called the 


“pav off-time” or the time for amortiza 
tion. The maximum length of time which 
will be considered for amortizing an in 
vestment depends to a large extent on what 
the project is. In the case of ocean cargo 
vessels it is not uncommon for them to be 
amortized over a period of 20 vears. On 
the other hand, a maximum time of 4 
vears for amortization of process equip 
ment is not unusual. One of the chief 
reasons for this is that process equipment 
becomes obsolete at a rapid rate due to 
research and development which provides 
substantially more economical processes. 

\lthough the board of directors of a 
corporation may not consider an invest- 
ment in process equipment unless it will 
amortize itself within four vears, after an 
investment is made the amortization may 
be at a somewhat lower rate than 25 per- 
cent per year. Usually such rates are 
fixed at maximum values by the govern- 
ment in connection with corporation in- 
come taxes. 


UNIT OPERATIONS 


Importance of considering the economic 
balance with respect to unit operations is 
obvious. While all unit operations cannot 
he discussed here the principles involved 
are similar in all of them. Those variables 
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which affect the size and capacity of 
process equipment will be found to be the 
key to economic balances in the unit 
operation. 


HEAT TRANSFER 


There are many different economic bal 
ances in the field of heat transmission. 
Here as in essentially all applications in 
the unit operations, the economic balance 
usually reduces to a balance of costs to 
give the minimum operating cost. 

One of the more common cconomic 
balances in heat transfer is the determina 
tion of the optimum thickness of insula 
tion for hot (or cold) surfaces. This is 
a balance between reduction in the cost 
of the heat being lost and the cost of the 
insulation. The investment cost of insula 
tion is made up of the labor for installing 
it and the cost of the material itself. 
The investment cost is charged off at a 
constant rate over the life of the insula 
tion. The life of the insulation will de 
pend primarily upon the type service to 
which it is put. It may range from a year 


to ten yvcars. 
INSULATION ‘THICKNESS 


\ number of papers have been pub 
lished on optimum insulation thickness 
MeMillan (Trans. ASME, FSP, 51, 349, 
1929) reduced the economic balance for 
optimum insulation thickness to a graphi 
cal solution which was reproduced by Perry 
(Chemical Engineers Handbook, p. 996, 
2nd Ed... McGraw-Hill Book Co., New 
York, 1941 

An cxample of optimum insulation 
thickness which involves the detailed cal 
culations will help clarify the philosophy 
of application of the economic balance. A 
flat vertical surface is at a temperature of 
500 deg. F. and the resistance to heat 
flow to the surface is nil. The surface is 
insulated with one inch of insulation but 
it is thought that considerable heat is 
being lost from the surface of the insula 
tion to the atmosphere which averages 
about 70 deg. F. The insulation has a 
thermal conductivity of 0.040 B.t.u. per 
deg. F. per ft. per hr. The heat transfer 
coefficient for the air film at the surface 
of the insulation is 4.0 B.t.u. per deg 
F. per sq.ft. per hr. and may be assumed 
to be constant for anv thickness of insula 
tion. (This assumption is not quite valid 
because radiation and natural convection 
increase with the surface temperature. But 
since these factors are beyond the scope 
of this article the assumption is made 
merely to simplify the presentation. ) 

If insulation costs, $0.40 per sq.ft. per 
inch of thickness installed, and heat loss is 
at a cost of $0.50 per 1,000,000 B.t.u., 
what should the thickness of insulation be 
if the insulation is amortized in 4 vears? 
The thickness should be based on opera- 


tion 24 hours per day 365 days per year. 
Insulation is available as boards of one 
inch thickness. 

On the basis of 100 sq.ft. ot surface 
the heat loss would be: B.t.u. per lu 

UAAt = (100) (500 — 70)U $3,000 
U or U 1/{1/4.0 + L/(1.2) (0.04 
1/(0.25 + 2.08 L) where U = heat trans 
fer coefficient, A = area in sq.ft., t ~ tem 
perature difference, and L thickness of 
insulation in inches. Then heat loss 
43,000/(0.25 + 2.08 L)] [B.t. u. per 
or (43,000) (24) (365)/(1,000,000) 
0.25 + 2.08 L) 376/(0.25 + 2.08 I 
million B. t.u. per vr. Therefore cost of 
heat loss 188/(0.25 + 2.08 L) dollars 
per year. 

Since the insulation thickness will be 
made up by installing layers of one inch 
thickness, the investment cost for insulation 

(100) (0.40) L 40 L. The cost of 
the insulation is amortized over a period 
of four vears making the annual cost of 
insulation = 40 L/4 10 I Total 
annual cost of heat loss plus insulation is 
therefore C 188/(0.25 + 2.08 L) +10 
L. Minimum cost for various thicknesses 
can be determined by assuming thicknesses 
L in one inch increments and calculating 
the value of C in dollars per vear per 100 
sq.ft. of surface 


L c 

1 90.60 
2 62.60 
3 59.00 
4 61.90 
5 67.6% 


Thus, minimum cost is obtained with a 
3 in. thickness of insulation. 


DOWN TIME 


Another type economic balance in the 
field of heat transmission is the determina- 
tion of the optimum time for cleaning heat 
exchangers, condensers, etc. This is usuallv 
a balance between costs of heat loss and 
cost of cleaning such that the minimum 
total cost is realized. Some times, how- 
ever, process factors enter into the bal- 
ance which are of great importance. For 
example, an overhead condenser for a 
fractionating column may become fouled 
so that sufficient reflux cannot be obtained 
to give the desired fractionation. In such 
a case the loss sustained by the reduction 
in effectiveness of fractionation must be 
considered in the balance. 

Actually, an economic balance should 
be made in an original design to determine 
the size of heat exchanger, condenser, etc. 
to be installed. Such a balance must be 
predicated upon an estimated rate of foul- 
ing of the heat transfer surface. This will 
usually result in a surface area sufficiently 
large so that the heat exchanger need not 
be cleaned until the entire manufacturing 
unit is shut-down for routine inspection 
and cleaning. If sufficient heating surface 
was not installed and the production Ca- 
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pacity of the entire manufacturing unit is 
limited by a fouled heat exchanger, it is 
usually quite profitable to install additional 
heating surface. The amount of additional 
surface should be determined by economic 
balance 


MATERIALS HANDLING 


The philosophy of the economic balance 
is very important in the unit operation, 
materials handling. The optimum amount 
of storage and the optimum method of 
transportation of both raw materials and 
finished products should be arrived at by 
economic balance studies. 

For example, a company may have 
manufacturing plants at two different loca- 
tions which produce the same product. In 
such cases the question arises as to which 
market should be supplied by each plant. 
The optimum is a balance of manufactur 
ing cost and transportation cost for each 
plant. Frequently the manufacturing cost 
it one plant will be somewhat less than 
at the other owing to various conditions 
which prevail. Thus, if transportation 
rates are the same from each plant, the 
plant which has the lower manufacturing 
cost should supply the market bevond the 
equidistant locus between the two plants. 
In effect the division of the market should 
be based on the locus of identical total 
cost for each plant. All this, of course, is 
predicted upon the assumption that each 
plant has sufficient production capacity to 
handle the portion of the 
market 

Another type economic balance in con 
nection with transportation is one which 
occurs when a company is handling part 
of its transportation with its own facilities 
ind the remainder by means of other con 
vevances. The question that presents it 
self under such conditions is what trips 
by company-owned 
should be handled 
by other conveyances. For example, a 
petroleum company may transport a large 
part of its crude oil by company-owned 
barges and the remainder which must be 
moved by barges may be handled under 
contract by a transportation company. Since 
the company-owned barges could make 
my of the regular trips the company 
chooses to have made, it is desirable that 
they be used to maintain the total 
transportation cost at the minimum. 
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CHEMICAL PROCESSES 


Usually economic balances which deal 
with chemical processes are of greater im- 
portance than those on the unit opera- 
tions. There is greater chance of economic 
contributions with economic balances on 
processes. As a matter of fact, when a 
design of a new manufacturing unit is be 
ing made it is ordinarily of great economic 
importance to get the unit into production 


as soon as possible because the earnings 
upon which the unit was justified are 
usually quite large. Thus, it is question- 
able economy to delay the installation of 
a unit in order to make detailed economic 
balances during the design of the unit. 
It is usually preferable to allow liberal 
safety factors. For this reason economic 
balances which involve the unit operations 
are made in a general form so that op- 
timum size of equipment can be speci- 
fied quickly. An example of this already 
cited is the graphical chart prepared by 
McMillan for quick deterinination of opti- 
mum insulation thickness. 


COMBUSTION 


Ihe feature of greatest economic im 
portance in the combustion of a fuel is 
the cost of heat utilized for the desired 
purpose. One fuel may have a substan 
tially higher heating value than another 
but the one which provides the more use- 
ful heat per dollar is preferred from an 
economic standpoint if other factors are 
equal. 

There are other things, too, which must 
be considered in the evaluation of fuels. 
One of these is the cost of handling. For 
example, a heavy fuel oil which becomes 
plastic at moderate temperatures such as 
40 deg. to 60 deg. F.) would cost more 
to handle in cold climates than a fuel 
oil which remains fluid at —20 deg. F. 
Special provision for heating the oil of 
high pour point must be provided in the 
cold climate so that it will not solidify 
in the lines and burners. Also, another 
factor of great importance is the ash in 
the fuel. Some ash has a bad effect on 
refractory brick work of furnaces. It re- 
acts chemically with the refractory and 
produces a product of relatively low melt 
ing point. The result is that the refractory 
bricks rapidly disintegrated. This entails 
high maintenance cost on the furnaces 
which is directly chargeable against the 
fuel with the offending ash. 


FUEL IMPURITIES 


Still another factor is the sulphur con 
tent of fuels. The sulphur burns to SO, a 
large part of which will oxidize to SO, if 
in contact with any rust (iron oxide). In 
this case it is essential that the flue gases 
be maintained at a sufficiently high tem- 
perature so that the SO, and H,O of the 
flue gases do not combine and condense 
so that they come in contact with any 
steel work including the smoke stack. The 
minimum temperature which must be 
maintained can be calculated on the basis 
of the partial pressures of the SO, and H,O 
in the flue gases. This some times results 
in poorer fuel economy in order to main- 
tain the necessary temperature of the flue 
gases. There are several more factors such 
as these which are discussed fully by 
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Haslam and Russell (Fuels and Their 
Combustion, McGraw-Hill Book Co., New 
York, 1926). 

The value of fuel varies rather widely 
over the United States. In the Great Lakes 
Region and in the East Coast Region 
fuel is expensive. In the Southwest, how- 
ever, fuel is fairly inexpensive although its 
value will probably increase with time. Up 
until about 1940 it was relatively com- 
mon to see petroleum companies burning 
huge quantities of fuel gas at torches in 
order to dispose of it. It was a byproduct 
from their processes which could not be 
utilized with immediate profit. In such 
cases it is apparent that fuel was valueless 
and nothing could have been gained by 
the chemical engineer in improving the 
thermal efficiency of furnaces. It would 
have resulted merely in more fuel to burn 
at the torches. This situation has been 
corrected in some plants, however, by 
installing processes to utilize or conserve 
the gas. 


FUEL ECONOMY 


If fuel is valuable, a large economic 
contribution can usually be effected by the 
chemical engineer in maintaining proper 
combustion conditions. This is illustrated 
by the following example. A manufactur- 
ing plant is being designed for location 
where no existing manufacturing facilities 
exist. The steam demand will be sup- 
plied by a boiler house which will be in- 
stalled at the time of the manufacturing 
facilities. Fuel of 12,500 B.t.u. per Ib. net 
heating value will be available at $4.50 per 
ton delivered at the boiler house. The 
cost of steam will consist of fixed charges 


plus variable cost. The annual fixed 
charges which include amortization of in- 
vestment, overhead, labor, maintenance, 


etc. will be $24.82 per rated boiler horse- 
power.* The variable cost will consist en- 
tirely of fuel used to generate steam. The 
boilers being considered are guaranteed to 
perform as follows: 


Percent of Rated Thermal 
Boiler Hp. Efficiencs 

100 76.0 

180 74.9 

200 74.2 

220 73.2 

240 71.8 

260 70.1 

280 7.9 

300 65.0 


The thermal efficiency is 100 times the 
fraction of the net heating value of the coal 
which is transferred for the evaporation of 
water into steam. 


* A boiler horsepower is equivalent to the evap- 
oration of 34.5 lb. of water per hr. from and at 
212 deg. F. or 33,475 B.t.u. per hr. Rated boiler 
horsepower is besad on the amount of steam the 
boiler was designed to produce. The steam produc- 
tion rate can be increased above the rated capacity 
at the expense of thermal efficiency. It is common 
practice therefore to quote the actual performance 
of a boiler in terms of percentage of its rated 
capacity. 
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Table I—Total Costs of Steam for 
Different Values of R (Percent of 
Rated Boiler Hp.) and E (Thermal 


Efficiency ) 

40 Hr. Per 

365 Days Per Yr. and Week and 50 
24 Hr. Per Day Weeks Per Yr. 
R EB @@/E 283.5/R Total 1240/R Total 
100 76.0 7.9 2.835 10.765 12.40 20.33 
180 74.9 8.05 1.575 9.625 6.89 14.95 
200 74.2 §$.12 1.418 9.538 6.20 14.32 
220 73.2 8.23 1.287 9.517 563 13.86 
240 «671.8 8.39 1.180 0.57 5.16 13.55 
200 70.1 8.80 1.090 9.600 4.77 13.37 
280 67.9 8.88 1.013 — 4.43 13.31 
300 65.0 9.27 0.945 4.13 13.50 


What would be the most economical 
percentage of rated boiler horsepower to 
operate the boilers if they are operated 
365 days per year and 24 hours per day? 
What should it be if they are operated 40 
hr. per week and 50 weeks per year? 


STEAM COST 


The pertinent item is the cost of steam. 
Obviously manufacturing departments wish 
to obtain their steam demands at mini- 
mum cost. The demands are fixed on a 
time basis. Thus, the objective is to ob- 
tain steam at minimum cost per unit 
quantity. On the basis of 1,000 boiler 
hp.hr. the cost of steam = (fixed cost + 
variable cost) /boiler hp.hr. Where R = 
percent of rated boiler horsepower then 
fixed cost at 365 days per vr. and 24 hr. 
per day = (24.82) (1,000) (100)/(365) 

24) (R) = 283.5/R or at 40 hr. per 
week and 50 weeks per vr. fixed costs = 

24.82) (1,000) (100)/(50)(40) (R) = 
1240/R. Where E = thermal efficiency, 
variable cost or fuel cost 33,475) 
(1,000) (100) (4.50)/(12,500) (E) 
(2,000) = 603/E. This makes the total 
costs at 365 days per yr. and 24 hr. per 
day = 283.5/R + 603/E and at 40 hr. 
per week and 50 weeks per yr. = 1,240/R 
+ 603/E 

The total costs can be calculated for 
each value of R and E as guaranteed. 
They are given in Table I. Thus, the most 
economical rated boiler horsepower for 
operation of the boilers is 220 percent if 
operated 365 days per year and 24 hr. per 
day or 280 percent if operated 40 hr. per 
week and 50 weeks per year. 

The situation which existed in the 
above example did not require that exist- 
ing facilities be considered in the economic 
balance. Often, the installation of new 
facilities is merely an expansion of existing 
facilities. In such a case the optimum op- 
eration of existing facilities will depend 
upon the economics of the proposed new 
facilities. 


ELECTROLYSIS 


Many important industrial chemicals are 
produced by electrolysis. The major supply 
of caustic soda is by the electrolysis of 
common salt (NaCl). Also oxygen and 


hydrogen of high purity are produced by 
the electrolysis of water. 

In the production of caustic soda the 
salt and water are ionized so that Nat, 
Cl-, H* and OH” ions are present. The 
electrolysis is carried out in cells each of 
which is divided into an anode and a 
cathode compartment by a porous dia 
phragm. The NaCl solution is charged to 
the anode compartment and caustic soda 
solution withdrawn from the cathode sec- 
tion. Liquid must therefore pass through 
the diaphragm. The Na* migrates to the 
cathode and there takes on an electron to 
form free sodium which immediately re- 
acts with water to form hydrogen and caus- 
tic soda. Thus, at the cathode 

+ ——> 2Na 

2Na + 2H,0-—— 2Na0OH + Hof 
In like manner the Cl migrates to the 
mode and gives up an electron so that 
chlorine is liberated. Thus, at the anode 

——- Chf + 2(-) 

Theoretically the amount of electricity 
required to decompose one gram equiva 
lent of a compound is 96,500 coulombs 
Hence 96,500 coulombs is theoretically 
required to decompose one gram mol of 
NaCl or 4.38 x 10° coulombs is required 
for one pound mol of NaCl. Actually, 
however, slightly more electricity is re- 
quired. The current efficiency is 100 times 
the ratio of the desired production to the 
amount which theoretically should be pro 
duced. Usually in an electrolytic process 
there are various secondary reactions which 
occur. Some will occur at the anode 
whereas others will occur at the cathode. 
The extent of such reactions will not 
necessarily be the same at each electrode 
so the current efficiency will usually be 
different at the anode than at the cathode. 
Consequently the current efficiency for 
caustic soda (cathode) production will 
probably be different from the current effi- 
ciency for chlorine production. 

The current density is the number of 
amperes per square foot perpendicular to 
the direction of flow of electricity. It is 
frequently expressed as amperes per square 
foot of diaphragm surface. 

The electric energy required to decom- 
pose a compound is the product of the 
coulombs and voltage. Since coulomb is 
an ampere-second, the product is watt- 
seconds. Theoretically the electric energy 
required to decompose one gram-equivalent 


is 96,500 multiplied by the voltage. The 
following example illustrates the applica 
tion of economic balance to this process. 


HYDROGEN & OXYGEN 


Hydrogen and oxvgen gases are to be 
produced by the electrolysis of dilute 
NaOH solution in a number of diaphragm 
cells. The electrolyte is fed separately to 
each cell and the gas streams from the 
cells are collected in separate O, and H, 
manifolds. -The gases are purified by pass- 
ing them through hot tubes. The current 
flows through all of the cells in series. The 
performance data in Table II are typical 
for these cells 


Table Il—Electrolytic Cell Perform- 
ance Data 


Current Density 


Amps per Sq.Ft 10 25 500 

of Diaphragm 

Voltage per cell Ls 2s 24 39 5 48 

He current eff O85 O84 98.2 972 WO 492.0 

Oh current eff 22 921 99 MS 
The total investment cost of the cells is 


$7.50 per sq.ft. of diaphragm and the total 
annual fixed charges are 40 percent of the 
investment cost. The cells operate 10 
hours per day, 300 days per year. The 
labor is $10 per day and incidental costs 
are $1 per day. The cost of electric power 
is $0.030 per kw. 

a) The manufacturing department re- 
quires 10,000 cu.ft. per day of drv H, gas 
at 760 mm. and 20 deg. C. How many 
square feet of diaphragm surface should be 
installed? What is the cost of H,? 

b) After the cells are installed and in 
operation it is found that any excess H, 
can be sold for $0.005 per cu.ft. and all 
the oxvgen can be sold at $0.006 per cu.ft. 
How much H, and O, is it profitable to 
sell if the 10,000 cu.ft. per day of H, re- 
quired by the manufacturing department is 
credited to the cell room at the price 
calculated in (a)? 

On the basis of 1 day operation: a) H, 
production (10,000) 273 359) 
293 25.9 mols. Equivalents of H, = 
2) (25.9) 51.8 Ib.-equivalent. Elec- 
tricity = (51.8) (438 XK 10°) = 
2.27 X 10° coulombs per day (theoretical ) 
== (2.27) (10°)/(10) (3600) = 63,000 
amp. (theoretical). From this the data in 
Table III are calculated. The minimum 
cost of the hydrogen is therefore $7.03 per 


Table I11l—Summary of Cost Data of H,, Production 


Actual 
Watts Total®* 
Per Actual Elect., Diaph. Fixed Cost Cost 
Volts Density Sq. Ft Amps.* hw $Per Day Sa. Ft. $ Per Day $ Per Day 
1.8 10 18 64,000 1152 34.50 6400 64.00 109 
2.1 52. 64, 40.40 f 5.60 77 
2.4 64, 400 46.40 c 2.90 
2.9 100 290 64,900 1883 56.50 650 6.50 74.00 
4.5 200 700 65,600 2295 68.90 328 3.28 33.18 
4.8 500 2400 68, 500 3290 98.70 137 1.37 111.07 
* Actual amps. = theoretical amps/(Hg eff./100). ** Includ«s elec. + fixed + labor + 
incidental. 
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1,000 cu.ft. Total diaphragm surface re- 
quired is 1,290 sq. ft. 

(b) Proper solution to this part must be 
based on profit per unit time. Let D= 
current density (amp. per sq. ft.) Ey = H, 
current efficiency, E, =O, current efh- 
ciency, V = voltage per cell. Mols of H, 
prod. = (1290) (D) (36,000) (E,,)/(4.38 x 
10°) (2) (100) = 5.3 X 10° DE,. Cu.ft. 
of H, at 20 deg. C. and 760 mm = (5.3 X 
10° DE,,) (359) (293) /273 = 2.04 DE,y. 
Theoretically only 4 mol of oxygen is ob- 
tained per mol of H,. Thus, cu.ft. of O, 
at 20 deg. C. and 760 mm = 1.02 DE,, 
profit = income — cost per unit time. In 
come = 70.30 + 5(0.00204 DE, — 10.0) 
+ (6) (0.00102 DE,), cost (1,290) (D) 
(V) (10) (0.03)/1,000 + 12.90 + 11.00, 
and profit = 0.0102 DE, + 0.00612 DE, 
— 0.387 VD — 3.60. Therefore: 


Profit 
D Ena Eo per Day 
50 98.2 89.9 $27 .55 
100 97.2 89.4 $38.20 
200 96.0 $29.40 


lhe most profit is with a current density of 
100 amps. per sq.ft. Therefore, H, to be 
sold = 2.04 E,,.D — 10,000 = 9,600 cu_-ft. 
per day, O, to be sold 1.02 E,D = 9,100 
cu.ft. per day. 


PROCESSING PETROLEUM 

Processing of petroleum involves many 
different chemical processes. There are 
certain principles in the economic appraisal 
of such processes and the economic evalu- 
ation of petroleum and its products that are 
generally applicable in the petroleum re- 
fining industry. Rather than confine the 
discussion of economic balance on refining 
of petroleum to a given type process, it 
would therefore be preferable to discuss 
those principles which are more generally 
applicable. 

Cost of petroleum products is made up 
chiefly of the cost of raw material, cost of 
manufacturing, taxes and cost for amortiza- 
tion of investment. The cost of raw mate- 
tial (crude oil) is by far the largest of these 
costs. Since there are many different kinds 
of crude oil available at almost as many 
different prices, it is most important that 
the refinery process the crude oil which 
provides the greatest profit per unit time. 
The value of a given crude oil will depend 
upon the processes available for refining it. 

A multitude of products is produced 
from crude oil but gasoline is the one of 
greatest volume as well as greatest source of 
income to the petroleum industry. Crude 
oil can be processed directly to ultimate 
yields (gasoline, fuel gas and black fuel oil) 
or it can be processed so that domestic fuel 
oil, kerosene, solvents, paraffin, asphalt and 
a great many other products are produced. 
Furthermore, it is entirely feasible from a 
process standpoint to convert crude oil into 
gas, gasoline and petroleum coke. Like- 
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wise such products as kerosene, domestic 
fuel oil and paraffin can be processed to 
ultimate yields or to gas, gasoline and coke. 

Value of any crude oil will depend upon 
the value of the products which can be 
produced from it per unit time. If a re- 
finery has a greater capacity for producing 
products than the market demands, a con- 
venient method of evaluating crude oils is 
on the basis of ultimate yields. 


GASOLINE COST 


Cost of gasoline of a given quality is 
equal to the cost of the crude oil minus 
the value of the black fuel oil, minus the 
value of fuel gas, plus the processing cost. 
Mhus, if G = cost of gasoline ($ per gal.), 
Y, = yield of gasoline (vol. percent), F = 
value of black fuel oil ($ per gal.), Y,, = 
vield of black fuel oil (vol. percent), F, 
value of fuel gas (E per gal. eq. fuel oil), 
Y,, = yield of fuel gas (vol. percent eq. 
fuel oil), C = cost of crude oil ($ per gal), 
and P = processing cost ($ per 100 gal. of 
crude). Then, G=(100 C—Y,,F—Y,,F,+ 
P)/Y,; The cost of gasoline of desired 


quality should be the minimum. The crude “ 


oils should therefore be selected for proc- 
essing on this basis. 

If a refinery has a large source of crude 
oil of a given kind which can be processed 
at a profit, it is convenient to use it as a 
reference with which all other crudes are 
compared. For example, C represents the 
cost of the reference crude oil for a re- 
finery which is considering the purchase of 
another crude oil, A. It is essential, there- 
fore, that the cost of gasoline A not be 
greater than the cost from the reference 
crude oil. Otherwise it would be preferable 
from an economic standpoint to continue 
processing the reference crude oil. Thus, 
the value of maximum amount that can be 
paid for crude oil, A, is given by the fol- 
lowing equation which corresponds to the 
same unit cost of gasoline from crude oil, 
A, as from the reference crude oil: A= 
(100 C — Y,,F—Y,,F,+ P)/Y, = [100 A 
— t+ Pal/(Y,)4 
A=[(Y,),/Y,] [100C —Y,,F — Y,,F, + 
P)/100 + [(Y,.F), + 

Also, the value of intermediate as well 
as finished products can be determined in 
the same way as the value of the crude oil 
was calculated. In other words, this is the 
value based on replacing the incremental 
crude oil with the intermediate or finished 
product for gasoline production. The in- 
cremental crude oil is the one which re- 
sults in the highest cost for gasoline and 
the amount processed can be reduced or 
increased as the situation demands. It is 
the “come and go,” therefore, which is 
used to keep production in balance with 
the market demand. 

For instance a petroleum refinery is pro- 
ducing a domestic fuel oil which could be 
processed to gasoline, black fuel oil and 
fuel gas with the following yields: 


Vol. Percent Deg. API 
Domestic fuel oil... . 100.0 34.0 
Products: 
Gasoline......... 62.0 53.0 
Black fuel oil... .. 30.7 10.5 


The incremental crude oil of the refinery 
can be processed to ultimate yields as fol- 
lows: 


Vol. Percent Deg. API 
100.0 35.0 
Products: 
69.0 50.0 
Black fuel oil... .. 22.7 10.5 


The quality of the gasoline in each case is 
the same. 

The cost for processing incremental 
crude to its ultimate yields is $0.28 per 100 
gal. and the cost of processing the domestic 
fuel oil to its ultimate yield is $0.32 per 
100 gal. The cost of incremental crude oil 
delivered to the refinery is $1.42 per bbl. 
(42 gal.). The value of black fuel oil is 
$0.95 per bbl. and the value of fuel gas on 
a heating value basis is $0.15 per 100 Ib. of 
fuel oil. 

What is the value of the domestic fuel 
oil as replacement for crude oil in gasoline 
production? The refinery has an excess 
capacity for producing all the products 
marketed. 

Yields as given, do not include the gas 
which must be calculated by mass balance, 
and are shown in Table IV. 


Table 1V—Product Yields from Do- 
mestic Fuel Oil and Crude 


Deg. Lb. 

Gal. API Per Gal. Lb. 

Crude ofl. ......... 100.0 35.0 7.076 707.6 
Products: 

Gasoline vy 69.0 59.0 6.184 427.0 

Black fuel oil..... 22.7 10.5 8.209 188.6 

Dom. fuel oil....... 100.0 34.0 7.119 
Products: 

Gasoline. . .. 62.0 §8.0 6.216 385.7 

Black fuel oil..... 30.7 10.5 8.209 255.0 

Gas (by diff.) .... | 71.2 


Next, the cost of gasoline from the in- 
cremental crude will be calculated. G= 
(100 C — 22.7 F — 0.92 F, + 0.23)/69.0 
= 1.45 C — 0.329 F — 0.0134 F, + 
0.00405 where C = cost of crude oil ($ per 
gal.), F = value of black fuel oil ($ per 
gal.), F,= value of fuel gas ($ per 100 
lbs.), and G = cost of gasoline ($ per gal.). 
The next step is to compute the cost of 
gasoline from domestic fuel oil. G= 
(100 D — 30.7 F — 0.712 F, + 0.32)/62.0 
=1.615 D—0.495 F—0.0115 F+0.00516 
where D = value of domestic fuel oil ($ 
per gal.). 

Since the cost of gasoline from domestic 
fuel oil must not exceed that of gasoline 
from incremental crude oil: 1.615 D— 
0.495 F + 0.0115 F, + 9.00516 = 145C 
— 0.329 F—0.0134 F, + 0.00405 and 
D = 0.897 C+ 0.103 F— 0.0012 F,— 
0.00069. Thus, the above equation gives 
the value of domestic fuel oil on the basis 


123 


2 
q 
Meade 
ah 


of replacement of crude oil for gasoline pro 
duction. On the basis of values of C, F 
and F, quoted in the statement of the 
problem D 0.897) (0.0338) + (0.103) 
(0.0226) — (0.0012)(0.15) — 0.00069 
$0.0317 per gal. Therefore, unless the re 
finery can sell the domestic fuel oil at a 
price greater than $0.0317 per gal. it would 
be more economical to process it to its ulti 
mate yields and replace incremental crude 
oil 


FINISHING 


In the event that there were any finish 
ing costs, such as chemical treatment, for 
the domestic fuel oil to make it acceptable 
for marketing, these costs would have to 
be added to the value of D to obtain the 
value of the finished domestic fuel oil be- 
low which it would be uneconomical to 
sell. 

Thus far the only situation considered 
are those which involve excess producing 
capacity for all products marketed. In case 
a refinery is unable to produce a sufficient 
quantity of a given product to supply the 
market, the additional quantity required 
is usually purchased from other refineries 
This must therefore be considered in any 
economic balance which involves a change 
in the production rate of the product. 
Ordinarily the price that must be paid for 
purchases from other refineries is above the 
value of the product on a crude replace 
ment basis for gasoline production. In 
other words, if the product were processed 
to its ultimate vields, its value based on in- 
cremental crude would be less than the 
price paid to the other refiners. Hence, any 
change in processing such as another crude 
oil which would increase the production of 
the product that the refinery cannot sup- 
ply completely would result in a reduction 
of outside purchases. This would effect a 
reduction in the cost of supplying the mar- 
ket with this product which should be 
credited to the new crude oil (or whatever 
the change is) in its evaluation. 


PROCESS EVALUATION 


A sound basis for evaluating a new raw 
material or a new process is to set up a base 
case which represents the current opera- 
tions and then determine the change in 
each item that affects the economic situa- 
tion. The changes in the pertinent items 
should be calculated relative to the base 
case. In this wav the increase or decrease 
in profit per unit time can be determined. 
This is the “incremental method” which 
was described earlier. It is fundamental 
and is applicable to anv change whatever 
in processing 

An example will illustrate another type 
of problem. The incremental crude oil, 
which a refinery is processing, costs $1.16 
per bbl. (42 gal.) and the market for black 
fuel oil is strong at $0.80 per bbl. The 


124 


value of fuel gas is $0.30 per bbl. of equiva 
lent 8 deg. API fuel oil on a net heating 
value basis. The ultimate yields from the 
incremental crude oil are as follows in 
volume percent: Gasoline, 67.1; black fuel 
oil, 23.6 at 8.0 deg. API; gas (eq. 8 deg. 
API Oil), 11.8. There is insufficient pro 
ducing capacity to meet the gasoline de- 
mand. Consequently consideration is being 
given to increasing the gasoline production 
by increasing the deg. API gravity of the 
black fuel oil which will permit more crude 
oil to be processed. This effect is a result 
of elimination of heavy gas oil in the black 
fuel oil which will be replaced with higher 
quality raw material from the increase in 


crude oil processed 
YIELDS 


The change in crude oil charge rate and 
the change in vields versus the deg. API 
gravity of the black oil are estimated to be 
as shown in Table V. The processing cost 
will remain constant on a daily basis except 
for fuel consumption which will. be 7.5 
percent by volume of crude oil expressed as 
equivalent 8 deg. API fuel oil on a heating 
value basis. The refinery is purchasing 
gasoline from other refiners at 5.75c. per 
gal. to satisfy that part of the demand 
which cannot be produced by the refinery 
What is the optimum deg. API black fuel 
oil to maintain? 


Table V—Variation of Yields and 
Charge Rates for Different Deg. API 
Crudesx 


Black Relative® Yields in Vol. Percent 


Fuel Ov Crude Black 

Deg. API Rate Gasoline Fuel Oil Gas** 
8.0 1.00 0 0 0 
10.0 1.05 1.8 
12.0 1.08 —2.9 3.9 —-1.0 
14.0 1.09 —4.5 6.0 —1.5 


* Ratio of crude charge rate to charge rate 
at 8 deg. API black fuel oil 

** Equivalent of 3 deg. API fuel oil on 
heating value basis 

On the basis of time required to process 
100 bbl. of crude oil with 8 deg. API 
black oil elimination, the first step is to 
determine the yields and volume of prod- 
ucts at each deg. API of black fuel oil as 
shown in Table VI. Since the processing 
cost (excluding fuel) on a daily basis is 
constant, it can be disregarded. 


Table VI—Yields and Volume of 
Products Using Different Deg. API 


Black Oil 
Gasoline Black Fuel Oi Gas (Eq. 
Val Vol Val. 
Deg. Crude Per Per Per 


API BN cent Bhi cent Bbl. cent 
8 100 «667.1 687.1 BE 18 
10 105 «665.8 600 2M 2066 113 11.9 
12 10S 6.2 97 W8 11.4% 
109 «62.6 68.3 2.6 323 103 11.23 


The next step is to calculate the differ- 
ence between cost of crude oil plus fuel 
consumed and realization on products for 


shown in 


each deg. API. These are 
Table VIL. It is noted that the maximum 
difference between costs and realization oc- 
curred at 10 deg. API. By plotting this 
difference versus deg. API it appears that 
the optimum gravity is between 10.5 deg 


and 11 deg. API. 
CONCLUSION 


The economic balance is the guide of 
the chemical engineer in practice. Every- 
thing the chemical engineer does must be 
reduced eventually to a profit and_ loss 
basis. If the results cannot stand this test 
thev will have little application 

The fundamental basis of the economic 
balance is maximum profit or earnings per 
unit time. When gross income is fixed per 
unit time, the economic balance mav be 
made on the basis of minimum cost per 
unit time or per unit product. The latter 
usually holds true for economic balances 
on the unit operations but frequently is 
involved for economic balances on chem 
ical processes. It is, therefore, a good 
policy always to examine an economic situ- 
ation critically to determine whether the 
balance mav be made on the basis of mini 
mum cost or if it must be based on maxi- 
mum profit per unit time 


Table Vil—Difference Between Cost 

of Crude Plus Fuel Consumed and 

Realization on Products for Variou- 
Deg. API Crudes 


Dollars 
per 
Coates Bb. Bbl. Dollare 
Crude oil 100 1.16 116.00 
Gas for fuel ; 7.5 0.30 2.24 
Total 118.25 
Realization 
Gasoline 67 2.415 142.00 
Black fuel oil 23.6 0.80 18.90 
Gas(eq.) 11.8 0.30 2.54 
184.44 
Difference 66.10 
At 10° APT: 
Costa: 
Crude oil cose 1.16 121.70 
Gas for fuel (eq.). . 0.30 2.38 
Realization: 
Gasoline 2.415 166.70 
Black fuel oil. . . . 26.6 0.80 21.25 
Gas (eq.)... 11.9 0.30 3.457 
Total. . 191.52 
Difference A746 
At 12° API: 
Costs 
Crude oil... . 108.0 1.16 125.30 
Gas for fuel (eq.).. 8.1 0.30 2.43 
Total. . 127.73 
Realization: 
Gasoline. ....... 09.3 2.415 167.50 
Black fuel oil. . . 29.7 0.80 23.75 
Gas (eq.)...... 11.65 0.30 3.5 
Total , 194.7 
Difference 67 .02 
At 14° API: 
Costs: 
Crude oil... . 109 1.16 126.50 
Gas for fuel (eq.).. 8.16 0.30 2.4 
Total 128.95 
Realization: 
Gasoline. .. 68.3 2.415 
Black fuel oil. . . 32.3 0.380 25.8 
Gas (eq.).... 11.23 0.30 3.37 
Total 194.22 
Difference. ......... 65.2 
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CHEMICAL ENGINEERING PLANT NOTEBOOK— 


THEODORE R. OLIVE, Associate Editor 


$50 CASH PRIZE FOR A GOOD IDEA! 


Until further notice the editors of Chemi- 
cal Engineering will award $50 cash each 
month to the author of the best short article 
received that month and accepted for publi- 
cation in the “Chemical Engineering Plant 
Votebook.” The winner each month will be 
announced in the issue of the next month: 
e.g... the 
nounced in October, and his article pub 
lished in Judges will be the 
editors of Chemical Engineering. Non-win- 


September winner will be an- 
November. 


ning articles submitted for this contest will 
be published if acceptable, in that case 
being paid for at applicable space rates. 
(Right is reserved to make no award if no 
article received is of award status.) 


Any reader of Chemical Engineering, 


other than a McGraw-Hill employee, may 
submit as many entries for this contest as 
Acceptable material must be 
previously unpublished and should be short, 
preferably not over 300 words, but illus- 
trated if possible. Neither finished drawings 
nor polished writing are necessary, since 


he wishes. 


only appropriateness, novelty and useful- 
ness of the ideas presented are considered. 

Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition, novel means 
of presenting useful data, as well as new 
cost-cutting ideas, are acceptable. Address 
Plant Notebook Editor, Chemical Engineer- 
ing, 330 West 42nd St., New York 18, N. Y. 


July Contest Prize Winner 
NO VACUUM PUMPS NEEDED FOR THIS SIPHON 
FOR DISCHARGING ACID TANK CARS 


WILLIAM O. ORDINANZ 


Mechanical Engineer 


Brasov, 


ISCHARGING acid from tank cars is 
often rather inconvenient, especially 

when it is necessary to do so through the 
dome of the car. Since safety codes dis- 
courage the use of compressed air in the 
movement of acids, it therefore becomes 
necessary to employ expensive vacuum in- 
stallations which may be hard to maintain. 
The accompanying drawing shows a sim- 
ple discharge appliance based on the siphon 
principle which can be rigged up with ease 
by any pipe fitter. In brief the idea is to 
use an auxiliary vessel containing acid to 
start the siphon, after the vessel has been 
filled by the same pump that is used to 
transfer acid to other points in the plant. 
The auxiliary vessel (2) is clevated 
at a suitable height above the car unload- 
ing dock and connected with the acid re 
ceiving tank (9) by means of two pipes 
lank car (1), which is to be discharged, 
is connected with vessel (2) by means of 
the removable siphon pipe (3) which is 
2 to 3 in. in diameter. Then the auxiliary 
vessel is filled through pipe (6) along the 
dotted arrows by means of pump (10), 
drawing acid from receiving tank (9). 
When the installation is started up in 
itially, of course, vessel (2) must be filled 
directly with acid. ‘Then cock (4) is 
closed and cock (8) is opened. As the 
contents of vessel (2) discharges this 
creates sufficient vacuum to start the siphon 
action through pipe (3), vessel (2) and 
pipe (8) into receiving tank (9). Pump 


Rumania 


(10) is then used to transfer the acid as 
needed to other parts of the plant, and 
it is also used to refill vessel (2) when 
the next car is to be discharged. 
Discharge of a tank car takes about 30 
minutes (evidently refers to one of the 
small European cars.—Editor) when a 
pipeline of 2 in. size is used. Larger 
pipes will of course require correspond- 
ingly shorter time. The system is simple, 
cheap and always ready for use. It re- 
quires no pumping energy except for the 
negligible amount used in filling vessel 


Siphon discharger for acid tank cars 
(1) Tank car; (2) auxiliary vessel; (3) de- 
tachable siphon pipe; (4), (7), (8) cocks; (5) 
supporting structure; (6) pipe; (9) acid receiv- 
ing tank; (10) centrifugal pump 
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AUGUST WINNER! 


A prize of $50 in cash 
will be issued to 


J. A. JAFFE and L. H. CIRKER 

Plastics Department 
E. I. du Pont de Nemours & Co. 

Arlington, N. 

For an article dealing with a 

novel electrical indicating de- 

vice for gas holder “lift” that 

has been judged the winner of 


our August contest. 


This article will appear in our 
October issue. Watch for it! 


(2), and permits the simultaneous dis- 
charge of several cars into the same re- 
ceiving tank (9). 

If v is the volume of pipe (3) in cu. 
ft., h is the level difference in ft. and d 
is the density of the acid relative to water, 
then the volume V of the auxiliary vessel 
(2) that is theoretically required, ex- 
pressed in cu.ft., may be stated as: 

V =v/(1 — 0.0328 hd) 

In practice the volume so calculated should 
be multiplied by 5 or 6 as a factor of 
safety. For example, if pipe (3) is of 
2 in. size, 20 ft. long, and if h = 10 ft., 
then v = about 0.4 cu.ft., d for 50 deg. Bé. 
sulphuric acid = 1.52 and V is theoreti- 
cally about 0.8 cu.ft. Actually this should 
be increased to 4 to 5 cu.ft. 


HIGH PRESSURE PROCESS FOR 
GUAYULE SEPARATION 


J. M. CUMMINGS and R. L. CHUBB. 
Rubber Extraction Research Unit 
Emergency Rubber Project 

Salinas, Calif. 


Guayule 


le THE conventional process for recover- 
ing rubber from the guayule shrub, the 
basic pebble milling operation is followed 
by a flotation of the milled slurry in which 
finely divided plant fiber sinks and is 
separated from floating rubber. Accom- 
panying the floating rubber, however, are 
particles of cork which must be removed. 
Standard procedure for removal has been 
an 80-min. batch pressure treatment at 
250 psi. and 200 deg. F. in pressure vessels 
holding 700 to 900 gal., followed by reflo- 
tation of the rubber. This batch treatment 
in an otherwise continuous milling process 
produces surges which conspicuously re- 
duce the efficiency of the steps that follow. 

Hydrostatic pressures of 1,500 psi. were 
found to waterlog the cork particles in 10 
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Fig. 1—General view of high-pressure waterlogging equipment 


to 15 seconds. This suggested rapid auto 
matic treatment of small batches to ob 
tain an essentially continuous flow 

To assure dependable and continuous 
operation, anv equipment for such treat 
ment must cope with the tendency of 
rubber coagula to mat and to cling to 
metal surfaces; ports must be large to pass 
chance lumps, and valves must be washed 
completely free of rubber particles and dirt 
at every closure. Consideration of flow 
continuity and equipment cost favored a 
small pressure chamber. All these require 
ments necessitated special equipment 

The automatic unit developed utilizes 
for operation water at 70 psi. As shown 
in the diagram and the two views it con- 
sists essentially of 

1. A large feed tank (1) maintained 
at 200 deg. F. and at constant 
water level and equipped with a scoop 
that delivers to the metering bucket at 
each revolution about 74 gal. of the water 
suspension of rubber and cork particles. 

2. 2)-gal. hydraulically operated 
metering bucket (2) equipped with an 
overflow to give a precise volume of charge, 
and an agitator to disperse lumps 


Fig. 2— Automatic metering bucket dump- 
ing into hopper 
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3. A 23-gal. 10-in. diameter high pres 
sure Chamber (3) made of a flanged cyl 
inder cast of alloy iron. The cylinder is 
headed on each end by a companion 
flange having a 5-in. diameter center hole 
which is beveled and faced with No. 6 
Stellite backed by No. | Stellite on the 
inner edge to form a valve seat. Valves, 
ilso Stellite faced as shown in Fig. 4, 
are internal and hydraulically operated. 
These closures are critical points in the 
unit; they must be opened and closed 
continuously without leaking at 2,000 psi. 

4. A hot water spray (4), timed to 
cleanse the top valve during closure and 
metered to fill the chamber below the 
rising valve to minimize the air pocket. 

5. A hydraulic pump (5), with a 2-in. 


diameter piston, designed to convert 70 psi. 
in the water supply main to 2,000 psi. 
in the chamber. This piston works in 
high pressure piping connected through a 
trap to the 10-in. cylinder near its bottom. 
The piping is fitted with a pressure re- 
lease valve and a safety valve, and is con- 
nected through check and solenoid valves 
to the water main. 

6. A seven-cam electrical timer (6) op- 
erating through interlocking switches and 
solenoid valves to control the sequence 
and duration of all steps. 

When the unit is in operation, the 
scoop on the feed tank (1) makes three 
revolutions to fill the metering bucket (2) 
to overflowing. The scoop then stops 
With the top valve of chamber (3) open, 
the metering bucket pours in the well dis- 
persed charge, and on returning to filling 
position starts the scoop. Then the top 
valve closes, as spray (4) flushes the seats 
and fills the chamber to the level of the 
rising valve. With both valves closed, in 
ternal pressure is raised to 70 psi. by ad- 
mitting water through the check valve. 
The 2,000 psi. pressure is then created 
and maintained for 20 secends by driving 
the 2-in. diameter piston of pump (5) 
into the system. Pressure is then reduced 
to 70 psi. by withdrawing the piston, and 
to atmospheric pressure by opening the 
release valve. For unloading the chamber, 
the bottom valve is opened first, so that 
inrushing air will cause turbulence in the 
charge; the top valve is timed to open 
near the end of dumping. With the 
chamber empty and both valves open, re 
maining rubber is then flushed out by the 
top spray and by water introduced through 
the high pressure piping. Flushing through 
this piping insures that the piston operates 
always in clean water free of rubber par- 
ticles and dirt. The bottom valve closes 
with water continuing to flush the seat. 

As the cycle ends, the high pressure 
piping is full of clean water, the meter- 


Fig. 3—Diagram of equipment for semi-continuous waterlogging treatment 
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Fig. 4 Detail of valve for high-pressure 
chamber 
ing bucket is full to the overflow hip, and 


the agitator in the bucket is running to 
disperse any chance lumps 

It should be that the 
must be of precise volume but may con 
tain from 0 to 13 Ib. of rubber per gal 
lon, and that matting of rubber coagula 
is overcome by agitation in the metering 


noted charges 


bucket and turbulence in the chamber 
during unloading. Internal surfaces are 


flushed between charges, and the plunger 
operates only in clean water 

\ll steps in the cycle are controlled by 
a timer with certain steps connected by 
interlockmg switches to imsure the at 
tainment of 2,000 psi. pressure in each 
cvcle. The timer can be set to make from 
1 to 30 two-minute cycles per hour, but 
since the concentration of rubber per 
charge can vary from 0 to 37 Ib., no timer 
adjustments are required for temporary 
variations m rubber production 


Ihe termination of the Guayule Emer 
gency Rubber Project precluded the in 
stallation of this continuous unit in the 


Project's plant at Salinas as planned, and 
its operation under production conditions. 
Performance tests and daily 8-hour pilot 
plant operation through a period of 44 
months were, however, most successful 
No difficulties were encountered with the 
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Relation between total nitrogen trioxide in circulation, total plant volume and 
available sulphur consumption in a nitration process sulphuric acid plant 


high pressure pump, the chamber or its 
valves. Three brief interruptions to op 
eration were due to trouble with a stan- 
dard check valve, a solenoid coil, and a 
valve diaphragm. 


DETERMINING NITER SUPPLY IN 
SULPHURIC ACID PLANTS 


P. F. J. KOK 


Works Manager 
Viaardingen, Holland 


- GIVEN sulphuric acid plant of a type 
operating on the chamber principle 
can be run at various rates of capacity, 
depending on the capacity of the burners to 
produce SO,, the capacity of the towers, 


Any Welder Can Make This Drum Handling Attachment 


rators 
the s:mple home-made device shown here 
up. carries and stacks the drum, 
beneath the drum. A retaining hoop 
operated lever Release of the drum on 


readily 


pick-up operations (Photos courtesy of 
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top of 
Yale & Towne Mfg. Co., Philadelphia Div.) 


of fork trucks handling heavy drums of oils or chemicals can accomplish more with 
Without getting out of his seat the operator picks 
The lift plate carries short knife-edge fork blades that slip 
is then lowered over the drum top by a foot 


the stack is simply the reverse of the 


chambers and fans, and the will of the 
operator. This is true whether the plant 
is of the tower or chamber type. Once 
the operating rate is decided upon, that 
is, the reaction speed, it becomes neces- 
sary to adjust the proportions of niter and 
SO, accordingly, with due regard to effi- 
cient recovery of the niter. 

An operating rate above normal is 
quite possible in a chamber plant, pro- 
vided the total niter in circulation is also 
above normal. Since 10 to 15 percent of 
the latter is lost in process onl soak be 
replaced as fresh or primary niter, proper 
adjustment of the total niter supply is of 
great importance. 

A simple solution to this problem is 
given in the accompanying chart which 
represents the relation between the avail- 
able sulphur actually entering into reac- 
tion and the total niter in circulation. 

The main criterion for any plant is its 
total free volume. So far as niter in cir- 
culation is concerned it is immaterial 
whether this volume is in chambers and 
towers, as in conventional chamber plants, 
or in towers alone as in special plants. 

The chart is based on the expression: 

N = S/42 + (S’ X 53.4)/V 
where N is the total niter circulated in a 
24-hr. day, expressed in metric tons of 
N,O,, S is the available sulphur in metric 
tons per day, and V is the total free 
volume of the plant in cubic meters. 

Example—A plant with a capacity of 
153 metric tons per day of 60 deg. Bé. 
acid has a total free volume of 10,000 cu. 
m., including Glover tower, chambers and 
Gay Lussac towers. If the yield is 3.83 
kg. of 60 deg. acid per kilogram of avail- 
able sulphur, then 153 metric tons of 
acid will require 40 metric tons of avail- 
able sulphur. The above formula, cal- 
culated from these data, becomes N = 
40/42 + (40° x 53.4)/10,000 = 9.51 
metric tons of N,O,. The chart gives the 
same result. 
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THEODORE R. OLIVE, Associate Editor 


INCLINED KILN 


New principzes in the design of kilns 
for calcining lime and other metallic and 
non-metallic minerals are found in the 
No. 5 inclined furnace recently developed 
by Victor J. Nelson Engineering & Con 
struction Co., 1321 Riverside Drive, But 
bank, Calif. Kilns of this type have been 
installed in Mexico and at Provo, Utah. 
The most novel feature of the kiln is that 
it is installed cither on a hillside, or on 
structural supports, at an angle of about 
35 deg. with the horizontal. It consists of 
a refractory chamber, fed by gravity at the 
upper end, discharging by means of a sim- 
on mechanical discharger at the lower end. 

n¢ only moving parts include the dis 
charger and a “stoking rod,” both driven 
by the same 1]-hp. motor, and an induced 
draft blower, also requiring 1 hp. It is 
claimed that the furnace handles about 
30 tons per day input, requires only about 
44 bbl. of a crude oil fuel per 24 hr. day, 
reduces the stack gases to only about 200 
deg. F. and yet is capable of operating ef 
ficiently at furnace temperatures up to 
3,400 deg. F. Maintenance is said to be 
slight and power for operation almost 
negligible. Cooling of the product and 
preheating of the combustion air are 
accomplished by counterflow of air and 
product at the discharge end. 


SLURRY PUMP 


Purtine the suction connection on the 
shaft side of an over-hung centrifugal 
pump rotor is the novel accomplishment 
of Morris Machine Works, Baldwinsville, 
N. Y., in the new Type R slurry pump. 
This new feature puts the packing gland 
under suction pressure only and is said 
to result in freedom from packing troubles 
and to overcome the uncertainty of hub- 
sealing water pressures. Maximum suc- 
tion lifts are thus said to be possible, as 
well as practically unlimited positive suc- 
tion heads. 

Designed for handling sludges, silts and 
all types of caustic or acid mixtures con- 
taining abrasives or solids, as well as resi- 
dues from filters and classifiers, the pump 
features ready dismantling (with the re- 
moval of only four bolts); large hydraulic 
passages; a balanced-pressure type of im- 
peller; and a simple means of adjusting 
impeller clearance after wear. 


AUTOMATIC CLUTCH 


ANNOUNCEMENT of the development 
of a new automatic clutch which is said to 
disengage instantly upon overload and so 

revent damage to automatic machinery 

as been made by Polaroid Corp., Cam- 
bridge 39, Mass. The clutch, developed 
by O. E. Wolff, senior engineer of the cor- 
poration, employes the automatic introduc 
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tion of a lubricant between the frictional 
surfaces to bring about complete disengage- 
ment the instant one of the parts is 
overloaded. The clutch is produced in 
several different forms. In one type a 
cylindrical shell attached to a hub in 
closes another hub containing multiple 
shoes mounted in such a way as to bear 
against the internal surface of the shell 
under controllable pressure. A lubricant 
within the shell forms a film instantly be 
tween the shoes and shell when the trans- 
mitted torque becomes excessive since the 
shoes are free to tip lightly. This pro 
duces substantially complete disengage 
ment of the clutch. However, if both 
shafts are brought to rest or to the same 
speed, the fluid film is broken and the 
clutch re-engages. 

In another type, adaptable to flexible 
coupling use, the shoes are molded from 
neoprene or similar material and ex 
panded by spring loading against the shell. 
Overloading again causes the lubricating 
film to form and the clutch to slip. 


LIME MUD CALCINER 


Eguiement developed especially for the 
reburning of lime mud produced in various 
chemical processes and in the paper in- 
dustry is being offered under the name 
of the Martin calcining process by Morse 
Boulger Destructor Co., 205 East 42nd 
St., New York, N. Y. The process is de 
signed especially to climinate lime dust 
and produce a good soft-burned lime, with 


Two types of Wolff slip coupling 


Cross section of lime recalciner 


high efficiency. For this purpose, the 
equipment consists of a dryer of the multi 
ple hearth type which serves to preheat 
the lime mud and deliver it to a calcining 
furnace in the form of small soft pellets 
of CaCO,, at a temperature of 1,400-1,600 
deg. F. The hot material discharged from 
the drver passes through a roll type pulver 
izer to insure a more uniform burn and to 
eliminate pulverizing and additional hand 
ling after calcining. The calcining furnace, 
as shown in the accompanying view, is of 
the rotary hearth type, containing six 
stationary rabble arms, three carrying 
plows that move the material toward the 
center discharge, the other three moving 
the material to a lesser extent toward the 
periphery, thus controlling holding time 
and contributing extra agitation to the 
bed. This furnace is fired by means of 
six tangential burners, producing a furnace 
temperature of 2,000 to 2,200 deg. F. The 
burned lime discharges at the center at 
about 1,950 deg. F. while the hot gases 
pass upward into the multiple hearth 
dryer, eventually leaving the dryer re 
duced in temperature to about 350 deg. 
F. Two or more calcining units may 


Slurry pump with shaft-side suction 


X-ray photometer in use 
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y CALCINING FURNACE MULTIPLE HEARTH DRYER 


Koroseal work and acid suit 


circulated 12 


wrought tron, 


Nozzle for both Class A 


and Class B fires surfaced with 


be combined with a single dryer to permit 
shutdown of anv of the units without 
affecting operation of the others 


NEW INSTRUMENTS 

SreVERAL new instruments for measur 
ment and analysis have recently been an 
nounced by the Apparatus Department of 


General Electric Co., Schenectady, N. Y. 


Included are a new thermal gas analyzer, 
a new dewpoint recorder and a new X-ray 
photometer 

The thermal gas analyzer, designated as 
Type TB, is intended for continuous re 
cording or indicating of the concentration 
of one component in a mixture of gases 
whose characteristics can be detected by 
the thermal conductivity principle. For 
example, it can be used to detect im 
purities in hydrogen, carbon dioxide, sul 
phur dioxide or various organic vapors 
provided sufficient difference in thermal 
conductivity exists. The gas analysis is 
registered on any standard indicating or 
recording instrument which can be equip 
ped with contacts for closing an alarm or 
controlling circuits of valves or motors in 
order to maintain gas concentrations 
within desired limits. 

The dewpoint recorder is a continuous 
automatic instrument which measures the 
quantity of moisture in a gas by the re- 
frigerated mirror method. The test gas 


to be the largest such installation on record. 
includes 40 mi 
times per hour, or a total circulation of 180,000 
g.p.h. Heat is furnished by 120 Smithway-Burkay volume water 
heaters operating on natural gas, the heaters being manufactured 
by Burkay Co. of Toledo and distributed by A. O. Smith Corp. 
The total floor space of the plant is 415,188 sq. ft. 
copper and steel is used in a variety of sizes. 
All radiant piping is installed in the floors which are then 


Radiant Heating Applied to Factory 


The new Kankakee works of A. O. Smith Corp., Milwaukee, 
Wis., is being equipped with radiant heating in what is believed 


The heating system 
of piping in which 15,000 gal. of water 1s 


Piping of 


reinforced concrete. 


enters a Chamber where it comes in con 
tact with a mirror. A refrigerator or heater 
cools or heats the mirror until a temper 
ature is attained at which moisture in the 
gas forms dew on the mirror. A photo- 
electric eye watches the mirror continu- 
ously and the mirror temperature is re 
corded on a chart the moment dew forms. 
Thus a continuous dewpoint temperature 
reading within a tolerance of 2 deg. is 0» 
tained. 

The X-ray photometer is an analysis in 
strument for indicating and recording the 
concentration of one chemical element in 
the presence of others. The instrument is 
non-destructive to most materials and 
analyzes by measuring the change in ab 
sorption of X-rays between a sample and a 
standard. It can be used in measuring ash 
content of coal, sulphur content of oil, 
hydrocarbon, chlorine, or fluorine content 
of plastics, and for other analyses. 


ACID SUIT 

Resistance to abrasion and to practi- 
cally all solvents and acids is claimed for 
the new Koroseal work and acid suit which 
has been added to its line of industrial 
clothing by the B. F. Goodrich Co., 
Akron, Ohio. The clothing is made of 
best quality textile sheeting coated black 
with Koroseal and designed for maximum 
lightness and toughness. Jackets and pants 
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Vane-type rotary pump 


are furnished separately or as a unit. The 
jacket has a fly front with concealed ball 
and socket fasteners, strapped arm holes 
and seams and stand-up collar. Pants are 
of the bib type with adjustable shoulder 
straps in the back. 


COMBINATION NOZZLE 


Use on either oil fires, or those in wood, 
paper, trash and similar materials, is pos- 
sible with the FlameBuster three-purpose, 
portable nozzle made by Grinnel Co., 
Providence 1, R. I. Approved for both 
Class A and B fires, this nozzle is said to 
produce droplets of the correct size, driven 
at the correct velocity, to form water- 
carrying emulsions at the surface of burn- 
ing oil. Where finer droplets at lower 
velocities are required for extinguishing 
fires in the lighter oils a low-velocity > 
interchangeable with the usual hig 
velocity spray tip, is available. Sub- 
stantially straight passages through the 
nozzle assure low friction loss while large 
water orifices minimize the possibility of 
clogging. Movement of the handle im- 
mediately gives the operator of the nozzle 
a solid stream if necessary for Class A. 
extinguishment at a distance. 


FORK TRUCK UNLOADER 


Aut sizes of this company’s Towmotor 
lift trucks can be provided with a new un- 
loader designed by Towmotor Corp., 1226 
East 152nd St., Cleveland 10, Ohio. It 
is claimed that cost reductions of as much 
as 50 percent in the loading phase of ma- 
terials handling can be accomplished 
through the use of this device, particularly 
in the loading of box cars. As appears in 
the accompanying illustration, the un- 
loader is hydraulically operated, two dou- 
ble-acting hydraulic cylinders moving the 
vertical rack forward in such a way as to 
push the load off the forks. Since the rack 
can also pull, it can sometimes be used to 
pull loads into the forks. 

It is reported that a glass container plant 
using this device worked out a system 
makirig.it possible to load 94 percent of a 
box car automatically. A fertilizer plant 
using similar equipment loaded a 40 ton 
box car in 284 minutes, thus reducing load- 
ing costs from 50 to 20 cents per ton. 


VANE TYPE PUMP 

Posirive pressure in the handling of 
non-lubricating liquids such as water is 
available in a new vane-type pump desig- 
nated as Model VW-1 and produced by 
the Eastern Engineering Co., New Haven, 
Conn. The pump employs two com- 
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Two-Way Conveyor Belt 


What is said to be a new principle of conveyor belt design is 
llustrated here in four miniature two-way belt conveyors installed 
in such a manner that each belt carries material both on the 
‘return”™ runs The design is that of 
Cc. F. Smith (left) of the belt engineering sales department of 
The arrangement 


“going” and on the 


the Goodyear Tire & Rubber Co., Akron, Ohio 
s said to hx 
and a waste material or bulk finished product 


plant department 


position bearings requiring no lubrication, 
together with vanes made of the same 
material as the bearings. It is intended 
for use in systems having a relief valve and 
therefore has no bypass valve of its own. 
Shaft sealing is accomplished by a me 
chanical rotary seal. Delivery approxi 
mates 0.5 g.p.m. at operating pressures 
from 0 to 30 psi. A 1/15 hp. universal 
motor for 110 or 220 volts is used. 


CONTROL VALVES 


A numBer of new diaphragm valves 
for automatic control have been developed 
recently by Hammel-Dahl Co., 243 Rich- 
mond St., Providence 3, R. I. One de- 
velopment is a full line of such valves, in 
sizes of 4 to 1 in., in alloy construction, 
employing either No. 304 or 316 stainless 
steel or other special corrosion resisting 
alloys obtainable in cast form. A unique 
feature is the use of a single body casting 
for each size. The company has also de 
veloped a full line of diaphragm operated 
control valves for flow diversion service, 
which are of the three-way type, the 
position of the diaphragm-operated plug 
valve determining the diversion of flow 
between the two outlet ports from zero 
to 100 percent flow. These valves are 
produced in sizes from 4 to 6 in. inclusive, 
im cast iron, steel, bronze or stainless steel. 


PERCENTAGE TIMER 


Type PE is the designation of a new 
percentage timer offered by the R. W. 
Cramer Co., Centerbrook, Conn. The 
device is one of a number of electrical 
control devices’ made by this company 
and is said to have a wide variety of in 
dustrial applications in automatically con 
trolling the percentage of time during 
which any electrical circuit is closed or 
opened out of a definite length of time. 
For example, the device may be used in 
the time percentage regulation of current 
input to electric ovens and furnaces or in 


regulating the proportional flow of mate- 


rials into or out of processes. Graduations 
may be in percentages of time or directly 
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Flow-diversion 
diaphragm valve 


useful wherever a raw material is to be hauled in 
hauled out of a 


translated to feet per minute, gallons per 
hour, degrees of temperature, etc. Such 
timers, intended for use on alternating 
current, are said to repeat within 0.25 per 
cent of any given setting and to be rated 
for continuous service. 


LIGHT WEIGHT CONVEYOR 


Wecuinc only 135 Ib. (without the 
motor) in the 12 ft. model, the new light 
weight portable Tote-All Zephyr conveyor 
has been announced by the Material Move 
ment Industries, 310 South Michigan 
Ave., Chicago 4, Ill. The conveyor is made 
ot special alloy steel which is corrosion 
and abrasion resistant and is available in 
12 and 16 ft. lengths, both provided 


with an 8 in. belt. Power is furnished 
by a gasoline engine mounted above 
the convevor or by an electric motor, 


if desired. The conveyor is said to be 
suitable for handling all kinds of bulk prod- 
ucts such as salt, fertilizer and coal. 


HOSE COUPLING 


Workinc pressures of 1,000 psi. or 
more are possible with a new streamlined 
hose coupling, said to be smaller and 
lighter in weight than any heretofore in 
use, that has been announced by Bar-Way 
Mfg. Co., Stamford, Conn. Intended 
primarily for fire fighting, spraying and 
diving applications, the coupling is also 
expected to find wide application in the 
oil industry and in a variety of uses in 
chemical plants. Production at present 
is in 4, } and 14 in. sizes, while #, % and 
1 in. sizes will be available shortly. The 
full diameter of the hose is maintained 
throughout the connection, without re 
duced flow or shrinkage of the hose itself. 
Made of bronze castings, the streamlined 
design eliminates obstructing projections 
and dangerous sharp edges. 


COMPOUNDING EQUIPMENT 


\ NEW service in the design of “push 
button” compounding systems for the 
feeding of any number of ingredients auto- 
matically, in any desired sequence and at 


High pressure hose coupling 


any predetermined intervals, to Banburies 
or other mixers, has been announced by 
Proportioneers, Inc., 29 Codding St., 
Providence 1, R.I. Materials may be cither 
dry or liquid, thus enabling manufacturers 
of synthetic rubber, plastics, linoleum, 
paint and other compounded products to 
speed up processes, reduce operating ex 
penses and materials handling costs. The 
company’s loss-in-weight control, together 
with its Adjust-O-Feeder motor-driven 
metering pump are employed in various 
combinations to enable the equipment to 
handle any kind of batch and duplicate 
exactly previous batches. 


BELLOWS METER 


As AN ADDITION to its line of mercury 
manometer flow meters the Bristol Co., 
Waterbury 91, Conn., has developed a 
bellows type differential meter for applica- 
tions where the mercury type of instru 
ment is not desired. Known as the 
Bellows-Differential flow meter, the new 
instrument will be supplied as a mechani 
cal, electrical or as a pneumatic trans 
mission flow meter. Instruments will be 
available in a complete line of recording, 
indicating, integrating and automatic con 
trol models. The meter body of the new 
instrument, operating on a new prin iple, 
requires no mercury and uses a unique 
method of transmitting the bellows mo 
tion to the pen arm. The new method 
is said to isolate the meter body shaft 
completely from the measured fluid 


CONDUCTIVITY RECORDER 


Tyre RP is the designation of a new 
electrolytic conductivity recorder de 
veloped by Industrial Instruments, Inc., 
17 Pollock Ave., Jersey City 5, N. J., for 
conductivity measurements by this com 
pany’s Solubridge method. The new 
Solubridge recorder employs an a.c. wheat 
stone bridge circuit operating on the nul! 
balance principle. On this account accu 
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racy is independent of line voltage varia- 
tions as well as vacuum tube characteris- 
tics. The instrument can be furnished 
for one, two, three or four continuous line 
records on the same 12-in. diameter cir- 
cular chart. <A separate amplifier and 
motor-driven slide wire are used for each 
recording pen so that no switching devices 
are necessary. Hence all the pens of a 
multiple-pen recorder may move at any 
time or simultaneously. ‘The instrument, 
which is housed in a sturdy metal cabinet, 
employs a compact amplifier to step up 
the wheatstone bridge output voltage and 
provide electronic control of the slide wire 
drive motor, both as to direction of rota- 
tion and speed. This amplifier is a 
standard and interchangeable unit. If 
desired, the recorder can include a 29-in. 
indicating scale and bold indicating 
pointer. The instrument is available in 
types for narrow and wide ranges, suitable 
for use with electrolytes of either low or 
high conductivity. 


THERMAL PROTECTOR 


Known as the Ashcroft Thermal Pro 
tector, a device which is essentially a ther 
mocouple-actuated limit switch has been 
announced by Manning, Maxwell, & 
Moore, Inc., Bridgeport, Conn. It is in 
tended primarily for protection of equip 
ment of various sorts against over temper 
ature. For example, it may be desired to 
protect the air ducts in an oven or dryer, 
the wheel of a large blower or the bearings 
of a large motor. The temperature chosen 
as the high limit is set by an operating 
knob located inside the case of the instru 
ment where it cannot be tampered with 


Solenoid valve for high vacuum 
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Liquid-filled control thermostat 


Right—Midget King hoist 


If this temperature is reached, the device 
will stop the apparatus before excessive 
damage is done, or it can be arranged to 
sound an alarm or light a light. Further 
more, in case the power supply should fail 
or the thermocouple burn off or break, the 
device will shut the operation down for 
safety. The cause of shutdown must be 
corrected before the device will permit 
the operation to be resumed. Two ranges 
are provided, 100 deg. to 1,000 deg. F., 
and 800 deg. to 2,000 deg. F. If desired, 
two or more couples may be connected in 
series. The cold junction is located in the 
unit and is compensated for ambient tem 
peratures. 


HIGH VACUUM VALVE 


Sizes of 2 and j in. are at present 
available in a new line of solenoid valves 
for high vacuum equipment recently an 
nounced by Distillation Products, Inc., 
755 Ridge Road West, Rochester 13, 
N. Y. dhe new valves are intended pri 
marily for use where the time necessary 
for valve opening and closing plays an 
important part in the process. These valves 
are normally open, closing instantly when 
current is applied to the electromagnet. 


THERMOSTATIC CONTROL 


Low cosr is a feature of the new re 
mote-bulb type thermostat introduced 
under the designation of Type O by 
United Electric Control Co., Boston 27, 
Mass. The unit is mtended primarily for 
industrial applications requiring accurate 
temperature control in connection with 
any liquid or gas that is non-injurious to 


Ashcroft Thermal Protector 


brass, platable metals or stainless steel. 
Control is based on a snap-action switch 
actuated by a solidly liquid-filled copper 
thermal system. Adjustment may be 
made either by a knob and pointer on a 
calibrated dial, or by means of a screw- 
driver. Calibrations may cover any 120 
deg. or 250 deg. F. in the range from 
—120 to +600 deg. F. Screwdriver ad- 
justments cover a somewhat different 
range. Four bulb types are available to 
fit all types of installations. 


TWO-TON HOIST 


A MmobeL with a capacity of 2 tous 
has now been added to the Midget King 
line of electric hoists manufactured by the 
Yale & Towne Mfg. Co., 4530 Tacony St., 
Philadelphia 24, Pa. Hoists previously 
included in this line were made in sizes 
from ¢ to 1 ton capacity. The new hoist 
is light in weight and compact, but is 
equipped with a | hp. motor. Lifting and 
lowering actions are obtained by a flip of 
the wrist on the one-hand bar grip con- 
trol. The hoist operator thus has his 
other hand free to guide the load. The 
hoist is provided with upper and lower 
safety limit stops and a load brake and 
independent motor brake which operate 
whether the power is on or off. Alloy 
steel is used for all critical parts. 


RADIANT BURNER TUBES 


RADIANT BURNER TUBES Of silicon Car- 
bide, which are said to give greatly in- 
creased life and more efficient heat trans- 
fer, have recently been put on the market 
by the Gas Machinery Co., Cleveland, 


Produces “Nothing” in Large Quantities 

This two-stage diffusion pump is one of many 
produced by the Transportation & Generator 
Division of Westinghouse Electric Corp. at 
East Pittsburgh, Pa., for the electromagnetic 
separation plant at Oak Ridge, Tenn. One of 
the largest such pumps ever built for extremely 
high vacuum, it was designed jointly by West- 
inghouse and the University of California. 
Smaller pumps of the same type were used in 
the gaseous diffusion plant. Westinghouse built 
five different types, containing several combina- 
tions and sizes of pumps to produce varying 
pressures, at different stages of the processes 
The pump operates on oil vapor to produc 
pressures that the mean free path of 
the air molecules in the evacuated space aver 
ages 250 in. 
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Ohio, in cooperation with the Carborun- 
dum Co. These tubes are intended 
primarily for high temperature controlled- 
atmosphere furnaces and similar installa 
tions where combustion products must be 
kept from contact with the material in 
process. 

In the past such tubes have generally 
been made of alloys owing to the difficulty 
of producing satisfactory joints in the rela- 
tively short length of refractory tubes that 
were available. The new tubes make use 
of a new tube joint, tube support, and 
tube loading construction. Instead of the 
conventional bell and spigot, flange or 
sleeve joints, the ends of the silicon carbide 
tube sections are now provided with mating 
ball and socket surfaces which are ground 
to a substantially gas-tight fit. The mat- 
ing surfaces are maintained in contact by 
spring or counterweight pressure and the 
several sections of the horizontal tube 
are supported in cradle-shaped hangers 
mounted in the furnace wall. As extra as- 
surance against joint leakage, the joints are 
sealed with a cement which is plastic at 
the temperature of use 

In addition to the excellent heat trans 
fer properties of silicon carbide, this ma 
terial appears to catalyze combustoin, per- 
mitting exceptionally high combustion 
rates. This is said to be particularly true 
at lower operating temperature 


TRANSFORMER-PYROMETER 


In one unit the Gyce Pyrotran com 
bines a heavy-duty transformer and a 
pyrometer, primarily for the control of 
temperature in heating jackets, but also 
for use where a variable transformer is 
required. This device introduced by 
Scientific Glass Apparatus Co., Bloom- 
field, N. J., is said to be able to operate 
at full power for long periods of time 
without appreciable heat rise. Its _prin- 
cipal feature is the method of controlling 
voltages by two snap-type switches, one 
for primary adjustment and the other for 
vernicr adjustment. The arrangement 
eliminates coil type sliding contacts which 
frequently arc and burn out under load. 
The instrument includes a Weston pyro 
meter, built in, to indicate operating 
temperatures to 400 deg. C. which is 
calibrated in both Fahrenheit and Centi 
grade scales for convenient reading 


4,000-Ib. fork lift truck 
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TWO-TON FORK TRUCK 


Over-att length has been so carefully 


limited in the new 4,000-Ib. capacity elec- 


tric fork truck offered by Lewis-Shepard 
Products, Inc., 222 Walnut St., Water- 
town 72, Mass., that it is said to be pos- 
sible to pick up a 48-in. load on a 45-in. 
fork with the truck, enter an aisle 12 ft. 
wide, and in one continuous forward move 
ment of the truck make a single right an 
gle turn and right angle stack, without 
backing or filling. The truck features ex 
tremely short turning radius, low center 
of gravity and small over-all truck length 
Maximum maneuverability stability 
are thus said to be obtained, together 
with saving in floor space and consequent 
reduction in storage building costs. 


CONTROL VALVE 


IMPROVEMENTS in control valve disk de 
sign applicable in valve sizes from § to ; 
in. have been introduced by H. H. Belfield 
Co., Broad St. at Hamilton, Philadelphia, 
Pa. Some years ago the equal percentage 
characteristic in control valves was recog 
nized as an important type for many con 
trol purposes. However, it is said that 
valves produced with such a characteristic 
were generally available only in valve 
sizes of 1 in. and larger. The new valve 
employs the new Belfield pilot piston, 
which is a wide-range control disk with an 
equal percentage characteristic. The de 
sign is said to result in positive control 
action with a rangeability of 50 to 1. The 
new valve is provided with a diaphragm 
motor of extreme sensitivity, an oil-tem 
perated high-alloy-steel spring and an ex 
tra deep stuffing box with small diameter 
disk stem to minimize friction. 


EQUIPMENT BRIEFS 


AN IMPROVEMENT over the edition first 
announced in 1942 is the new Color 
Harmony Manual now offered by Con 
tainer Corp. of America, 111 West Wash 
ington St., Chicago 2, Ill. The first 
edition, which contained 680 color chips 
and was utilized by many chemical, paint 
and other manufacturers interested in 
color, has been improved by the develop 
ment of the new Manual in which the 
individual color chips are | in. square, plus 
a tab, providing two and one-half times 
more working area than the chips of the 
first edition. 


Askanta Recutatror Co., 1603 South 
Michigan Ave., Chicago 16, Ill, has de 
veloped a substitute for goat’s skin for flex 
ible diaphragms that is said to be superior 
to that material. Previous to the war im 
ported skins of first quality were the only 
ones suitable. Diaphragms made of glass 
fiber, which is non-porous, does not sag 
or stretch, and are resistant to alkalis and 
acids, were this company’s answer to the 
skin shortage. 


For rue blending or emulsifying of two 
liquids, Schutte & Koerting Co., 12th and 
Thompson Sts., Philadelphia, Pa., has 
introduced a new liquid mixing eductor 
utilizing the jet principle. The pressure 
liquid issues from a jet orifice at high 
velocity and entrains the secondary liquid, 


Combination pyrometer and transformer 


producing extreme turbulence. Mixers of 
this type are inexpensive and can be made 
from almost any material. They may be 
used for chemical proportioning, water 
treatment, and similar purposes. 


Twinpow is the name of a new type 
double-glazed window insulating unit for 
industrial and other uses announced by 
Pittsburgh Plate Glass Co., 632 Duquesne 
Way, Pittsburgh, Pa. ‘These devices are 
integral insulating units of two or mor 
panes of glass inclosing a quarter-inch or 
half-inch hermetically sealed air space 
Hollow aluminum tubing is used to 
separate and hold these glass plates in 
position, the entire unit being framed 
with a light gage stainless steel channel 
Marked reduction in heat transmission is 
claimed, together with virtual elimination 
of window condensation 


Desicnep for hoisting drum-type con 
tainers, the Trylon safety drum sling 
introduced by Wire & Cable Division of 
the Wind Turbine Co., West Chester. 
Pa., is said to make possible the handling 
of heavy drums, barrels, kegs and similar 
large containers with both ease and safets 
Heavy clips mounted on a rod with an 
adjustable pressure spring at cach end grip 
the container securely until it is delivered 
Spacing of these clips can be quickly 
altered to fit anv size container. The 
unit is capable of handling any weight ot 
load normally cncountered in such con 
tainers. 


Desicners of equipment incorporating 
linear motion will be interested in tly 
new linear-motion ball bushing introduced 
by Thomson Industries, Long Island Cit) 
N. Y. This company has now develope: 
a round-shaft type ball bushing that make» 
available the advantages and economics of 
ball bearings for linear equipment mov 
ment. 


ALUMINUM) awnings for industri 
plants, designed to roll up automaticall\ 
into a neat compact roll at the top of th 
window, are now available from Alum 
num Awning Co., Division of Orchard 
Bros., Inc., 421 Meadow Road, Ruther 
ford, N. J. The awnings are non-sagging 
non-shrinking and non-stretching accord 
ing to the maker. A variety of colors can 
be secured. 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 950—feotures the CASH 
STANDARD Type D Single Seat Pres- 
sure Reducing and Regulating Valves 
for use with most fluids Shows 
simple inner working ports that sove 


in maintenance Diagram explains 


how volve works Blueprint shows 


simplicity of installation. 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Bock Pressure 
Valve — designed to automatically 
maintain a constont pressure in the 


1. Maximum copacity when PROUBLE MAKERS 
stont temperoture desired. Shows an 


trol work. hese saboteurs in your plant are ticketed for Cher dosed on ABSOLUTE pressures, 
ng conditions complete disappearance when they get this 
i ciao” boot. It's an immediate and profitable result 
you get thru valve performance when the CASH 
7. Speedier Production STANDARD Streamlined “1000” is put on the 
Results job. And these trouble makers can stage no 
8. Elimination of Failures 


9. Constant Delivery comeback. 


10. Write for Bulletin — see how you can 
11. No Spoilage apply the “1000” to your lines to do that pres- 
12, Practically zero in moia- cure reducing job most dependably and exactly, 


tenance costs 
with good cost savings. 


Bulletin 966—fectures the CASH 
STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 
ond Regulating Valve for use with 
woter or air; with any gos or oi! thot 
A Ww CASH COMPA NY . is non-corrosive; and with refrigerat- 

e ing fluids such as Ammonia and 
= Freon. Meany interesting porticulars 
D E C ATU R . | I L L LN oO | s explained such as: how valve works, 

tight seating, lorge capacity, no 


woste, no water hommer or chatter. 
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2A Batch deodorizer is flexible. therefore useful 


1A Heating of the several operations is accomplished 
where stock is varied from batch to batch 


by use of Dowtherm vapor 


is the final processing step in a 


refinery which converts crude animal and vege 
table oils into edible products for use as shortening, 
margarine, salad or cooking oils. The process essentials 
entail steam stripping of the refined oil to remove 
ilmost all traces of free fatty acids and other volatile 
undesirables. This purification is accomplished at 
temperatures ranging from 400 to 480 deg. F. and 
under a high vacuum of about 0.25 in. Hg absolute. 

The process may be carried out either continuously 
or batchwise to produce generally comparable prod 
ucts. However, the continuous method is of a nature 
to permit dollar savings in steam, water, fuc ind 
labor up to 50 percent of the batch processing costs. 
On the other hand, the continuous deodorizer is not 
idapted to quick change-over from one oil to another 
lo be most effective, a continuous deodorizer should 
be operated with the same feed stock for extended 
periods of at least five to seven days. A batch unit is 
more flexible and can vary its stock from batch to 
batch. 

In the Durkee Famous Foods plant at Elmhurst, 
L. L, a series of batch deodorizers is employed to 
process various products such as coconut, soya and cot 
tonseed oils. 15,000 Ib. of oil is charged to a kettle, 
heated, and steam stripped at operating temperature 


DEODORIZING EDIBLE OILS 


for an extended period, after which the final product 1 
cooled by internal deodorizing coils. Vacuum is maim 
tained by individual 3-stage high-vacuum units. Heat 
ing is accomplished through use of condensing 
Dowtherm vapor with the condensate returned to the 
vaporizer by means of a centrifugal pump 

Ihe continuous deodorizer shown is one being ope: 
ated by Armour & Co. at their Jersey City plant. Its 
nominal rating is 3,000 Ib. per hr. of cottonseed 
or vegetable animal compound mixture 

During normal operation of this system, part: 
heated oil is fed to the top tray of the deaeratins 
section on which air and other volatile materials ar 
released from the oil under full vacuum. [lx 
undeodorized oil continuously overflows through a 
Dowtherm heated sheet and tube unit in which maxi 
mum oil temperatures are reached. In the tower, oi! 
on the top stripping tray and lower trays cascades 
downwards countercurrent to stripping steam rising 
through the bubble caps so that only fresh steam comes 
into contact with the finished product. 

Oil is pumped from the base of the tower at a 
regulated rate through the oil to oil heat exchange: 
and next to storage. 

The equipment for both plants illustrated was 
designed and furnished by Foster Wheeler Corp 
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3A Dowtherm condensate goes to the receiver from which it is returned 
by the centrifugal pump shown here 


condensers. 


4A Vacuum units, 2nd and 3rd stages, with barometric 
Vapor inlet on back of large condenser 
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ow 3B In continuous deodorizer partially heated 


oil is fed to top tray of deaerating section 
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4B From this heat exchanger (shown being installed) 
finished oil flows to cooler and then to storage 
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90 THAT YOU WILL GET LONGER 
LIFE FROM EVERY TEXROPE V-BELT 


THIS MACHINE tests TEXROPE Super-7 V-Belts — runs 
them at varying speed and load until they give out. A trained 
Operator records results: How long did they last? What broke 
down first: Cords? Cover? Rubber compound? Does destructive 
heat develop? 

Out of tests like this have come stronger cords—tougher, more 
wear-resistant covers — 
improvements in design and construction. TEXROPE Super-7 
V-Belts are today the BEST in 20 years of V-Belt experience. 


A-C FOR COMPLETE V-BELT SERVICE 


Call your nearest Allis-Chalmers office or dealer for ALL your 
V-Belt drive needs — TEXROPE Super-7 V-belts all types, all 
sizes; TEXSTEEL, TEXDRIVE and ‘Magic-Grip’ Sheaves; 
VARI-PITCH Sheaves and SPEED CHANGERS. They're all 
engineered and backed by the originators of the Multiple V-Belt 


Drive for industry, ALLIS-CHALMERS, MILWAUKEE 1, Wis. 
A 2099 


PICK YOUR SUPER-7 V-BELT 


Heat-Resisting Super-7 
Stands temperatures up to 180°. The 
TEXROPE V-Belt for most drives. 


Oil-Resisting Super-7 
Neoprene cover protects core against 
moderately oily or greasy conditions, 


Oil-Proof Super-7 


Made of Neoprene throughout. Use 
it when the belt must swim in oil. 


Static-Resisting Super-7 
Recommended where explosion haz- 
ard exists. Static-conducting element 
throughout cover won't wear off. 


TEXROPE Super-7 V-Belts result from the co- ™ 
tive peoeere of two great companies—Allis-Chalmers 


. Goodrich—and are sold exclusively by A-C. 


CHALMERS TEXROPE 


aa of the Big 3 in Electric Power Equipment — 
Biggest of All in Range of Industrial Products 


V-BELT DRIVES 
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Standardization All the Way 
In Process Piping Equipment ELT... 


This all-Crane equipped evaporater is a typical example 
of the wide-open opportunity for chemical proc- 
ess industries to simplify piping procedures—from 
design to erection to mainten ince. 

So comprehensive is the Crane line of brass, iron, 
and steel piping materials, that it permits the utmost 
benefits of standardization—at every step of piping 
installations. For by standardizing on Crane mate- 
rials, you gain this exclusive 3-way advantage: 

WORLD'S GREATEST SELECTION — from one 
source of supply—of valves, fittings, pipe, ac- 
cessories, and fabricated piping fer all power, 
processing, and general service applications. 
Everything for the job— specified from one 
line— secured on one order. 


UNDIVIDED RESPONSIBILITY for all piping ma- 
terials. Helps you get the best installation; 
avoids unnecessary delays on the jub. 


OUTSTANDING QUALITY in every item. Assures 
uniform dependability and efficiency in every 
part of piping systems. 


For better piping at lower cost—the trend is to all- 
Crane equipped systems. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chi- 
cago 5, Ill. Branches and | 
Wholesalers Serving All In- / 
dustrial Areas. 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE + PLUMBING 
HEATING + PUMPS 
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(Right) Crane Standard lron 
Body Wedge Gate Valves— 
typical of the uncommon 
quality Crane puts into com- 
monly used valves. Improved 
design features reduced 
weight with greater strength, 
ideal flow characteristics, 
and easy servicing. De- 
bendable and durable 
throughout. In all patterns 
and sizes; for steam pres- 
sures up to 125 lbs., 200 
lbs. cold pressures. See | 
Crane Catalog, pp. 101-106. 


FOR EVERY PIPING SYSTEM 
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Shortest distance from Plan to Plant 
in Gas Processes 


F you need a new gas processing 

plant and want it right, you can 
depend on GIRDLER’s outstanding 
experience in engineering and build- 
ing the gas processing plants GIRDLER 
designs. 

GIRDLER engineers are specialists 
in gas processes and they follow 
through from the very start to the 
very finish of the job—not just until 
the plant is installed but until the 
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customer knows all about it and how 
to use it. 

Several hundred GrrpLerR-planned 
and GrIRDLER-built gas processing 
plants are now successfully serving 
most of the big names in industry, as 
well as the United States Govern- 
ment. This includes processes for gas 
manufacture, purification, separa- 
tion, and dehydration— processes 
solving problems concerning hydro- 
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The GIRDLER CORPORATIO 


Gas Processes Division, Louisville 1, Kentucky 
District Offices 


gen sulphide, carbon monoxide, car 
bon dioxide, inert and controlled 
atmospheres, natural gas, refiner) 
gases, liquid hydrocarbons, hydro 
gen, nitrogen. 


For specific data showing what this weal” 
of experience means to you, write ‘0d°) 
giving an outline of your particule 9° 


processing problem. 


150 Rroadwau, New York 7, ) 
2612 Russe Bidg., San Francisco ; 
311 Tuloma Bldg., Tulsa, Okla 
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NEW 


R. W. PORTER, Assistant Editor 


DRY CLEANING CHEMICALS 


Six New dry cleaning products are now 
commercially available after several years 
of development work in this field by the 
Pennsylvania Salt Mfg. Co., Widener 
Bldg., Philadelphia, Pa. Although develop- 
ment work started in 1940, it was not 
until after the war that full-scale produc- 
tion was made possible. Under the brand 
name of Erusto, these new materials are 
briefly identified as follows: Erusto filter 
soap is a freeflowing liquid dry cleaning 
soap for use in petroleum solvent svstems 
equipped with filter and still, or filter only. 
It is designed to remove ground-in soil and 
many water soluble stains and may be used 
with added water. It is available in 5-gal. 
cans and 55-gal. drums. Erusto synthetic 
solvent soap is a concentrated balanced soap 
for use in synthetic solvent systems using 
perchlorethylene, trichlorethylene or carbon 
tetrachloride. It dissolves or emulsifies w‘th 
chlorinated solvents forming a homo 
geneous mixture. It is available in 5-gal. 
cans and 55-gal drums. Erusto dry spotter 
is a completely volatile and non-flammable 
fancy spotter effective in oils, artists’ paints, 
wax, chewing gum, carbon and printers’ 
ink, glue, paint, tar, etc. and ironed-in 
grease stains. It is furnished in 1-gal. cans. 
Erusto pre-spotter is a non-flammable pre 
setter designed to remove ground-in soil 
that is not removed during normal dry 
cleaning, particularly on articles that can- 
not be wet cleaned. It is said to be espe- 
cially effective for hand brushing garments 
heavily soiled or containing obstinate 
stains. It may be obtained in 1-gal. cans. 
Erusto oil, paint and grease remover is a 
wet and dry prespotter soluble in Stod 
dard solvent, carbon tetrachloride, trichlor 
ethvlene, perchlorethvlene and water. It 
may be mixed with Erusto dry spotter to 
remove most obstinate stains. It is availa 
ble in 1-gal. cans. Erusto liquid wet clean 
ing soap is designed for wet cleaning, 
brushing and pre-spotting. It is a concen- 
trated liquid cocoanut oil soap blended in 
balance with penetrating oils and solvents, 
giving a good lather, good cleaning effi- 
ciency and good finish. It is packed in 
5-gal. cans and 55-gal. drums. 


PIGMENT COLOR 


Now AVAILABLE to industry is a new 
pigment color recently announced by the 
E. I. du Pont de Nemours & Co., Wil- 
mington, Del. This new pigment, under 
the name of Auric Brown, is claimed to 
give brighter, cleaner and more durable 
shades of brown colors for industrial 
enamels, trim paints, wallpaper and other 
coated papers, textiles and plastics. Con- 
sisting of chemically hydrated ferric oxide 
characterized by extremely small particle 
size, this new pigment is said to promise 


outstanding resistance to light for a wide 
range of products. It has been undergoing 
field tests for several years in automotive 
finishes, and is a constituent of the Duco 
Metalli-Chrome nitrocellulose lacquer fin- 
ishes previously described in these columns. 
It is non-bleeding in the usual paint, 
enamel and lacquer finishes. It shows 
less tendency to chalk from outdoor 
exposure than standard iron oxides and 
pigments. It has light fastness and is 
resistant to alkalis. It is recommended 
as a background color in wallpaper and 
other paper coloring applications as well as 
in the field of beater coloring of paper and 
textile printing. 


PROTECTIVE COATING 


Deve.torep as a substitute for white 
base and finish coatings by the Watson- 
Standard Co., Pittsburgh 12, Pa., a new 
series of protective coatings known as Rx 
Aluminum System has recently been an- 
nounced. These new finishes are said to in- 
corporate the latest war-proved technical 
advances and are adaptable to various bak- 
ing cycles. This series of finishes is said 
to be of interest to lithographers, con- 
tainer manufacturers and metal fabricators 
because of the good printing surfaces on 
the base coat and the attractiveness of the 
finish coat. Reflector, stove and heater 
manufacturers should find the heat-resist- 
ant coating suitable for use at elevated 
temperatures. It is also suggested for use 
by toy manufacturers who can thus obtain 
smooth, tough and brilliant coatings formu- 
lated to withstand abrasion under severe 
handling. 


COLORIMETRIC VITAMIN A 
REAGENT 


Accurate estimation of vitamin A in 
blood serum, fish oils and pharmaceutical 
products is said to be aided by the new 
colorimetnc reagent now manufactured by 
the J. B. Shohan Laboratories, 78 Wheeler 
Point Road, Newark 5, N. J. Under the 
brand name of Activated GDH, this new 
reagent is prepared from glycerol dichlor- 
hydrin. Activated GDH develops a color 
with vitamin A which is stable for about 
eight minutes, permitting its absorption 
to be determined with ease. Previous 
methods using antimony trichloride pro- 
duced a color which is so transient that its 
absorption must be read within 4 sec. 

Even with antimony trichloride, the 
colorimetric procedure has been shown 
to give more accurate results than ultra- 
violet absorption methods. Use of this 
reagent has caused serious inconvenience 
because of its fleeting color, but also be- 
cause it is poisonous, unstable, and cor- 
rosive to instruments. Activated GHD is 
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claimed to be free from these disadvan- 
tages. In addition, it is unaffected by 
traces of moisture and leaves no film to 
interfere with accurate color determina- 
tion. No special precautions are needed in 
the use of the reagent since it is stable and 
non-corrosive. This new product is availa- 
ble from the manufacturer at $9.50 per 
500 g. 


WATER SOLUBLE CELLULOSE 
DERIVATIVES 

Propucep by etherifying high alpha 
wood pulp with a mixture of different 
etherifying agents, a water soluble cellu- 
lose derivative known as Ethulose has been 
developed by the George G. Johnston Co., 
865 First Ave., New York 17, N. Y. 
Ethulose is a white or slightly yellow flaky 
material which is odorless, tasteless and 
non-toxic. It is resistant against fats, oil 
and alkali. When an aqueous solution of 
3 percent or greater of Ethulose is heated 
to 50 or 60 deg. C., it is converted into a 
thixotropic gel, while at lower concen- 
trations simple floculation takes place. The 
process is reversible and a clear solution is 
again obtained upon cooling. The gelatin 
temperature is strongly affected by the 
presence of anions. Chloride and sulphate 
ions decrease the gelatin temperature. At 
high salt concentration a simple floculation 
takes place even at room temperature. 
Clear, smooth solutions can be easily made 
by stirring the flakes in cold water. Tem- 
peratures should be below 20 deg. C. in 
order to obtain the best possible results. 
The speed with which complete solution is 
obtained depends on the stirring. Clear 
solutions are normally obtained within one 
hour. However, for very rapid dispersion 
it is convenient to wet the flakes with hot 
water, after which cold water is poured 
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over the wetted material. The clarity of 
the solution is increased b: lowering the 
temperature. Once prepared, however, the 
solution can be used at higher tempera- 
tures. By varying the molecular weight of 
the product in the manufacturing process, 
Ethulose can be obtained in a number of 
viscosity ranges. 

The product is available at present in 
three viscosity ranges, as follows measured 
in a 2 percent aqeuous solution at 20 deg. 
C.: Ethulose A has a viscosity of 25-60 cp.; 
Ethulose B has a viscosity of 100-200 cp.; 
Ethulose C has a viscosity of 500-1,000 
cp.. In the future higher viscosity types 
will also be available. Each type can be 
diluted up to 30 percent with alcohol 
such as methanol or ethanol, thus obtain 
ing a lowering of the freezing point. Most 
non-volatile alcohols may be used as plas 
ticizers for Ethulose, that is, glycol, gly 
cerine, and sorbitol. 

Ethulose is compatible with a great 
many thickening agents, such as gelatin, 
pectin, methyl cellulose, hydroxy-ethyl 
cellulose, polyvinyl alcohol, animal glue, 
sodium alginate, Irish moss, and others. 
Ethulose films are flexible in the un 
plasticized state, even when fillers are pres 
ent. Such films are not sensitive to most 
of the common solvents and oils. This 
new material may be used as a film-forming 
material, sizing agent, binder, thickening 
agent, preservative colloid in aqueous solu 
tions, and as an adhesive for paper and 
textiles. It may be kept for an unlimited 
time in clean stainless containers, and is 
resistant to cold and heat. It is completely 
neutral and perfectly free from odor and 
is edible and non-toxic. Ethulose is availa 
ble in commercial quantities. The following 
uses have been suggested for Ethulose 
Water emulsion paints, textile printing, 
cosmetics, shoe polishes, cold water paints, 
soap milling, pharmaceuticals, leather ad 
hesives and finishes, paper sizing, wall 
paper adhesives and other applications. 


PYROXYLIN COATING 
COMPOSITION 


Intropucen briefly in limited quantities 
in 1941, a new type of coating composition 
for automobile refinishing is again availa 
ble from the E. I .du Pont de Nemours & 
Co., Wilmington, Del. It is designed to 
prevent bleed-through of maroons and reds 
in refinishing work. Under the brand name 
of Du Pont Bleeder Seal, this material is 
a pyroxylin product which is applied di 
rectly to an old red or maroon finish. Be 
cause of special ingredients which absorb 
bleeding pigments, new top coats are pre- 
vented from discoloring. It is fast drying 
and supplies good adhesion for top coats 
without affecting durability. 


CUTTING OILS 


Devevoren for use in high-temperature 
machining of metals a new series of trans- 
parent cutting oils has recently been an- 
nounced by the Texas Co., 135 East 42nd 
St., New York, N. Y. Known as Cleartex 
Cutting Oils, A, A-l, B, BD, DD and 
Britex Cutting Oil B, these products now 
contain certain war restricted ingredients 
which greatly improve their color and per- 


formance. ‘They are pale in color, pleasant 
of odor, and non-corrosive. These oils con 
tain a combination of sulphur and chlorine, 
permitting high cutting speed without cor 
rosion of metals. Addition of the hitherto 
restricted ingredients makes possible higher 
speeds in machining without danger of cor 
roding finished or semi-finished metals, par 
ticularly non-ferrous metals such as brass 
and copper. 


PLASTICIZING AGENT 


Sriiu in the development stage, a new 
plasticizer has been announced by the 
Monsanto Chemical Co., St. Louis 4, Mo. 
This product, under the brand name of 
Santicizer 160, is a relatively non-volatile 
plasticizer for polyvinyl chloride, polyviny! 
chloride acetates, polyvinyl butyral, ethy 
cellulose and nitrocellulose. It is also com 
patible with many other resins to which it 
imparts desirable properties. It is claimed 
to be superior to many of the commonly 
used plasticizers in its permanence, oil 1 
sistance, flexibility and stability. 

Chemical and physical properties of San 
ticizer 160 are given in the accompanying 
table. Because of its extensive compatibility 
and the desirable properties imparted to 
a wide variety of resins, this material 
should be of interest to the textile 
coating, plastic, protective coating, and 
electrical insulation manufacturers. In 
cellulose nitrate films it produces clear 
coatings, said to be supenor to dibutyl 
phthalate in hardness, permanent flexi 
bility, toughness and water permeability. 
Its light stability is slightly inferior to that 
of dibutyl phthalate. Santicizer 160 may 
be useful in automotive and furniture lac 

uers to provide tough abrasion-resisting 
dnishes. This new plasticizer is compara 
ble with cellulose tn-acetate to form coat 
ings high in strength and water permea 
bility. With ethyl cellulose, clear rigid 
sheets, molds, films and hot melt compo 


Plastic “cocoon” developed by R. 
M. Hollingshead Corp., Camden, 
N. J., is used to protect equipment 
from exposure 


sitions may be produced which are of value 
to the packaging and protective coating 
field. In polyvinyl chlonde and copolymer 
vinyl chloride-acetate sheets, Santicizer 160 
imparts good drape, as well as excellent oil 
resistance, abrasion resistance, and heat 
stability. Low-temperature flexibility and 
volatility are sufficiently good for most ap- 
plications. These probably suggest its use 
in coated textiles, electrical insulation, free 
films for packaging purposes, shower cur- 
tains, aprons, sheeting, etc. 


Chemical and Physical Properties of 
Santicizer 160 

Color. ... Approx. APHA 50 

(dor Very faint, characteristre 


Crystallizing point, deg. C. Glassy at —40 
Sp. ar. at 25/25 deg. C 1.116-1.120 


Refractive index at 25 deg. C 1.53-1.54 
B.P. at 6.5 mm., deg. C.... Approx. 225 


at 15.0 mm., deg. C.... Approx. 240 

at 760 mm., deg. C... Approx. 370 
Acidity, percent as phthalic acid. <0.1 
Solubility in water at 30 deg. C., 


percent 0.0003 
Viscosity at 25deg.C., cp... 50 (approv 
at 0 deg. C., ep... 250 
at —30 deg. C.. cp... 3,600 


L vaperation rate, gr. per sq. em 


er br. at 105 Dg. C 0.00 150 


This material is an active solvent for 
many of the synthetic resins and cellulose 
derivatives. It is quite stable under hydro 
lysis, light and heat. Low temperature 
flexibility and volatility are good for most 
applications. 


MONOSODIUM GLUTAMATE 


Votume production of a protem base 
meat-flavoring salt has recently been an- 
nounced by the A. E. Staley Mfg. Co., 
Decatur, Ill. While this material, known 
as MSG, is an old commodity in the 
Orient, it has been used in this country 
during recent years for enhancing the 
flavor of many fine quality foods. This ma 
terial is a white crystalline product with 
the appearance of finely granulated sugar. 
It is practically odorless and is readily 
soluble im water and possesses a strong 
meat flavor. It is used in the preparation 
of dehydrated canned soups, in various 
sauces, and in many kinds of prepared 
foods. The flavoring power of MSG is said 
to be 15 times stronger than can sugar and 
7 times stronger than salt. One part dis 
solved in 3,000 parts of water is still 
preceptible to the taste. Monosodium glu 
tamate occurs in both vegetable and animal 
protein. While this material has been 
manufactured for a number of years in pilot 
plant quantities by this company, com 
mercial production will start when the 
plant soon to be constructed is completed 


RUBBERLIKE PLASTIC 
ELASTOMER 


ComMMERCIALLY available on a limited 
scale in the form of a free-flowing, viscous 
material with a 100 percent solid content. 
Elastomer No. 105 is manufactured by the 
Electro-Technical Products, Inc., Nutley 
10, N. J. This material, which will cure 
and polymerize by simple application of 
heat without pressure, may be cast, molded, 
extruded or applied by dip, spray, roll 
coating and other methods in any desired 
thickness in a single application. Elastomer 
No. 105 will not shrink nor expand dur- 
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CONB). 


Monsanto ONB possesses an unusually wide range of com- 
patibility. It can be used alone, or with other plasticizers — 
is applicable to the entire range of synthetic resins, from the 
cellulose esters and ethers through the vinyls and vinyl copoly- 
mers —is compatible with alkyd- and some synthetic rubbers. 


It is suggested for use as: 


1. A low cost, active plasticizer for vinyl resins 
2. A camphor substitute in cellulose nitrate com- 
positions 
3. A plasticizer in cellulose acetate molding com- 
positions 


4. A plasticizer in lacquer coatings to improve 
water, acid and alkali resistance 


5. A stabilizer with some plasticizing action in 
varnishes 


Other uses may suggest themselves when you study the table 
of physical and chemical properties included here . . . Samples 
and technical information will be sent promptly on request. 
Contact the nearest Monsanto District Office, or write 


MONSANTO CHEMICAL 
COMPANY, Organic Chemicals \ & 
MONSANTO 


Division, 1700 South Second 
CHEMICALS | 


Street, St. Louis 4, Missouri. 


District Offices: New York, Chicago, 


Boston, Detroit, Charlotte, Birmingham, 
Cincinnati, Los Angeles, San Francisco, 
Seattle, Montreal, Toronto. 
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PHYSICAL AND CHEMICAL PROPERTIES 
(From Typical Analyses) 


Molecular Weight 


199.20 


Melting Point 


Approx. 35°C. 


(Supercools Readily) 


Boiling Point at 10 mm. 


Approx. 172°C. 


Boiling Point at 760 mm. 


Approx. 330°C. 


Refractive Index at 25°C.* Approx. 1.613 
Specific Gravity at 40°/15.5°C. Approx. 1.189 
Viscosity at 25°C.* 38 Centipoises 
Viscosity at 45°C. 12 Centipoises 


Weight Gallon 


Approx. 9.9 Ibs. 


Flash Point 


143°C. (289.5°F.) 


Fire Point 


179°C. (354.5°F.) 


*Obtained on supercooled material. 


SOLUBILITY: Practically insoluble in water (either hot or cold). 


Readily soluble in — 


Benzene Ethyl Acetate Mineral Spirits 
Ethy! Alcohol Amy! Acetate Pine Oil 
Methyl Alcohol Ortho-Dichlorobenzene _ Turpentine 
Ether Carbon Tetrachloride Linseed Oil 
Acetone Perchlorethylene Soya Bean Oil 
Methyl Ethy! Ketone Glacial Acetic Acid Corn Oil 


TOXICITY: For information, write for technical bulletin O-D-700. 
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When you want 
accurate and depend- 


ing the curing process, and will take even 
the finest details of the mold. After cur 
ing it becomes a solid elastomeric mass, 
similar to pure gum rubber. It is claimed 
to differ hone rubber and other similar 
plastic compounds in its resistance to most 
solvents, including aromatic hydrocarbons, 
oils, acids, alkalis and water, and will not 
oxidize and harden on aging. It is said to 
retain its flexibility even at extremely low 
temperatures, and will not sustain combus- 
tion. Recommended curing temperature is 
160 deg. C., although special compounds 
may be formulated to be cured at as low a 
temperature as 95 deg. C. Curing time 
depends on the thickness of the finished 
product, approximately five minutes per 
one-eighth inch of thickness is required at 
160 deg. C. It is available in returnable 
shipping containers of 1, 5, 30 and 50-gal. 
It is priced at 75c. per Ib. up to 250 Ib., 
and 73c. per lb. from 250 to 500 Ib 
Properties are given in the accompanying 
table 


Properties of Elastomer 105 
1.4to1.7 


Sp. ar 


Tensile strength, Ih per sq. in 200 to 1,100 
Elongation, percent 200 to 350 
Dielectric strength, 0.015 thickness, 

v. per mil WO to 750 


CLEANING SOLUTION 


Errective cleaning in a number of ap 
plications can be obtained by the use of a 
new series of cleaning agents marketed 
under the name of Ferrex, according to 
Turco Products, Inc., 6135 South Central 
Ave., Los Angeles, Calif. Ferrex, a low- 
cost, non-flammable hot tank cleaner, is 
claimed to remove carbon, paint, grime, 
grease, gums, heat-hardened resins and 
heavy dirt from steel and other ferrous 
metals without the necessity of scraping 
or using other manual methods. Carbon 
and paint stripping qualities of this prod 
uct result from a combination of the two 
cleaning agents, Ferrex B an alkaline solid, 
and Ferrex C, a direct action liquid sol- 
vent. It is used as a hot water solution in 
a tank preferably with air agitation, to 
penetrate and wet out carbon and lead 
deposits, emulsified petroleum residues 
and to saponify animal and vegetable oils. 
Ferrex contains no inert ingredients and 
may be used over and over again with little 
depletion of strength It is recommended 
as a fast and safe economical and effective 
chemical agent for hot tank cleaning oper- 
ations, for automotive motor recondition 
ing, and in cleaning petroleum, railroad, 
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HI-LIFT 


REG. U.S. PAT, OFF 


PUMPS 


FOR LOW-COST 
LIMITED WATER SUPPLY 
DEMANDS OF MULTIPLE 

INDUSTRIAL USES 


Capacities: 600 to 
3300 gals. per hour 
for wells as small as 
4” inside diameter. 


Employing simplicity to 
the best possible advan- 
tage, Peerless has re- 
placed high shaft speed, 
vibration, and high op- 
erating cost, found in 
most conventional type 
pumps, with Hi-Lift's 
smooth, continuous, 
positive, pumping action 
that literally “squeezes” 
the water upward. 


SELF-PRIMING 
NO OIL USED 
UNDERGROUND 


PATENTS: Manufac- 
tured under R. Moineau 
patents, U.S. 1892- 
217, 2028407 and Re- 


Buy the pump that 
“squeezes” water upward 
and squeezes upkeep 
down. Investigate today 
the many possibilities of - 
fered you with a Peerless 
Hi-Lift Pump. 


By Exciusive License 
te Robbins and Myers. 
Inc. Peerless U.S. Pat- 


. . ents 2206937, 2338- PEERLESS 
able automatic temperature diesel and industrial equipment and tools O37 & 2346426. Other 
as well. a TURBINE PUMPS 


or humidity control forIndustri- | 
al Processes, Heating or Air Cond- Gearturbe (right angle gear drive) 
itioning Systems, call in a Powers FLUORINE COMPOUND | Mlustrated 

engineer. With over 50 years of ex- Now commercially available from the | Capacities ew —— tae 

pestenes anda very completelineo! General Chemical Co., 40 Rector St., New CS Wane 

self-operating and air operated York 6, N. Y., boron flucride ctherate is | HYDRO-FOIL (Propeller Type) 
controls we are well equipped to said to be a valuable catalytic chemical of PUMPS 

fill your requirements. wide potentialities. Having a chemical Capacities up to 

Write for Circular 2520 composition of (C,H,),OBF,, some of the 220,000 g. p.m. 

2727 Greenview Ave., Chicage important reactions which may be catalyzed 

See by this compound include polymerization 

yous phene Chester. of unsaturated compounds such as olefins, 


diolefins, vinyl ethers, fatty oils, and ter- 
penes. The product may be solid polymers 
POWERS REGULATOR CO. 


PEERLESS PUMP DIVISION 


useful as plastics or liquids as in the body 
of drying oils for paints and varnishes. An- 
other reaction is the condensation of 


_ los Angeles 31, Collif. 
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Safeguarding the petroleum products they’re 
carrying—no rusting in tanks of Alcoa Alumi- 
num to contaminate these products. No sludg- 
ing or gumming of gasolines to cause trouble. 
Long life and lower upkeep are assured, too, be- 
cause of aluminum’s ability to resist corrosion. 
Good for your business, too. 

Tanks of Aleoa Aluminum are equally valu- 
able for transporting and storing hundreds of 
other materials. The purity of your products 
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COMMERCIAL 


is preserved—their color, taste and odor are 
unaffected. 

By carrying bigger payloads, because of the 
lighter weight of aluminum tanks, you get a 
bonus equivalent to hundreds of extra trips 
in their lifetime. 

Alcoa’s nearby office can tell you what 
chemicals and compounds can best be handled 
in aluminum. Or write ALUMINUM COMPANY 
or America, 2151 Gulf Bldg., Pittsburgh 19, Pa. 


FORM 


all 
= 
ALCOA 
ALUMINUM 
G 145 


TO TRANSFORMER FIRES 


Only a hint of flame at this bank of high 
voltage electrical transformers and—dquick as a 
flash, “Automatic FIRE-FOG goes into action. 
From strategically located FIRE-FOG nozzles, 
a barrage of mist-fine water spray is directed 
at the blaze forcing the flames down and 
cooling the fire area. Seconds later, extinguish- 
ment is complete....final, and damage to 
equipment has been confined to the point of 
fire origin. Even out-of-service time has been 
held to a minimum. 


In addition to safeguarding oil-filled electrical 
equipment from the danger of fire, “Automatic 
FIRE-FOG provides positive protection for oil 
quench tanks, gasoline loading racks, dryers, 
oil lines and flammable liquid processing, 
handling and storage facilities. Write for com- 
plete information. It's yours for the asking. 


% 


“Automatic” FIRE-FOG Installation at United 
and Foundry Ce., New Castle, Pa.) 


wo Magar” 


SUPROTEX® SPRINKLER 
SYSTEM 


—a famous member of the “Auto- 
particularly for use in manufactur- 
ing, mercantiles, warehouses, 
schools, churches, offices, hospi- 
tals, piers and other establish- 
ments where positive fire protec: 
tion is essential. 

“Trademark Registered Patent Office, 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 


YOUNGSTOWN, OHIO......... . OFFICES IN 37 CITIES 


“Automatic” Sprinkler designs, manufactures and installs a complete line of 
fire protection devices and systems for all types of fire hazards. Listed by 
Underwriters’ Laboratories, Inc., and approved by Factory Mutual Laboratories 
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aromatic nuclei with olefins and diolefins, 


paraffin, and aromatic nuclei or olefins with 
acid. It may be used as a cyclizing agent 
for rubber and as a esterification catalyst. It 
may also be used as a catalyst in the syn 
thesis of aliphatic acids from alcohols and 
carbon monoxide. Physical properties of 
this new catalyst material are shown in the 
accompanying table. 


Physical Properties of Boron Fluoride 


Etherate 
Mol. wt 141.9 
M.p., deg. © less than 
B.p., deg. 125 
Sp. er at 25 deg Cc 
Percent BF», mun . 4.3 


AIR DRYING LACQUER ENAMEL 


Known as Prismlac, a new lacquer 
enamel has been announced by Maas & 
Waldstein Co., 438 Riverside Ave., New 
ark, N. J. This enamel dries to prism-likc 
formation and is claimed to produce un 
usually attractive crystallizations on glass 
steel, aluminum, brass and copper. It can 
also be used on close grain wood, such as 
birch and maple. It is available in a variety 
of colors, including black, red, maroon and 
green, and is also available as a clear finish 


ANTI-CORROSION COATING 


RecentLy announced by the Buchanan 
\ssociates, Inc., 220 East 42nd St., New 
York 17, N. Y., are three new products 
now being manufactured on a commercial 
scale. The first of these is a corrosion- 
resistant paint consisting of a synthetic 
plastic material. This coating is claimed 
to have good flexibility, adhesion, as well 
as being tough and durable. It is non 
saponifiable, and is grease, oil, acid, alkali, 
water, alcohol and abrasion resistant. It 
dries rapidly without paint odor. It 1s 
said to be good for use m chemical plants, 
dairies, and any other place where painted 
surfaces are subject to chemical fumes, or 
where the surface is washed with strong 
caustics. It is available in clear, black, 
white and several other colors. 

The second of these is a rustproof fender 
coating consisting of a special synthetic 
resin solution for prevention of rust and 
corrosion. It may be applied by brush or 
spray methods, and provides a tough, 
pliable, protective coating with good ad 
hesion and durability. It was developed 
to coat the under sides of automobile 
fenders and may be used for all other 
metal articles susceptible to the highly cor 
rosive action of salt atmosphere and high 
humidity. It is claimed to resist water, oil, 
heat, salt spray, calcium chloride fumes, 
acids, and alkalis. It will also withstand 
extreme temperature changes. The third 
of these products is a fast drying synthetic 
resin base insulating solution. It has good 
dielectric strength and is claimed to be 
resistant to salt spray, water, oil, heat, 
moisture and corrosion. It may be applied 
by either brush or spray method. It may 
be used to protect motors, coils, magnetos, 
ignition systems of all types of combus 
tion engines, marine, diesel, etc. Generally 
speaking, it may be use for all types of 
electrical equipment. It has a dielectric 
strength in a 1-mil film of 1,030 v. It is 
wailable in 1- and 5-gal. cans and regular 
size drums. 
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CHEMICAL 


NEW SOLVENT EXTRACTION 
SYSTEM INCREASES YIELD 


A NEW SOLVENT, one-step, extraction 
system, which is claimed to increase the 
oil yield from cottonseed, linseed, castor 
and most other oil-bearing seeds, nuts and 
beans to more than 98 percent of the 
available oil, about 6 percent greater than 
—s with other known processes, has 

n developed by the Sherwin-Williams 
research staff at the company’s Cleveland 
linseed oil mill. Patent applications are 
pending covering the processes used in the 
system and certain features of the equip- 
ment employed in carrying out the proc- 
esses. All of the equipment is of a new 
design. 

In the new system one plant can be used 
interchangeably for the extraction of oil 
from castor beans, cottonseed, cocoa beans 
and many other oil-bearing beans, seeds 
and nuts. In addition to its flexibility, it 
requires only two-thirds the plant space 
needed by other processes. 

Seeds and beans processed by hydraulic 
or expeller pressure methods and then 
treated batchwise with a solvent to win 
much of the remaining available oil re- 
quire up to 3 hr. to convert the oil in the 
raw seed to the finished product. The 
new method cuts the time to one hour. 
The company states that in tests in their 
pilot plant, all the oil won was top grade 
quality. The faster system makes the 
residual meal marketable for use in the 
manufacture of glue, resins, emulsions, 
cloth, paper and other similar products 
since in the new process the proteins are 
not degraded. 

A contract has been signed between 
Sherwin-Williams and the Blaw-Knox Co., 
giving Blaw-Knox the exclusive right to 
grant sub-licenses. . Blaw-Knox is now 
building the first of the new plants on a 
site adjacent to the Sherwin-Williams 
Cleveland linseed oil mill with completion 
scheduled for late this year. 


DUPONT WILL TRIPLE NYLON 
PRODUCTIVE CAPACITY 


Fo.Lowinc earlier reports that E. I. du 
Pont de Nemours & Co. had purchased a 
600-acre tract near Chattanooga, Tenn., on 
which a nylon plant would be erected, it 
is now made public that the company is 
ready to go bee with the project and 
has made application for construction to 
the Civilian Production Administration. 
Estimated cost of the new plant is $20 
million and approximately 18 months will 
be required for construction and installa- 
tion of equipment. 

R. A. Ramsdell, manager of the com- 
pany’s Nylon Division said the new plant 
facilities plus expansions now under way 
it existing plants will make it possible to 
triple the current output of nylon textile 
fibers. He referred to a long-range pro- 


gram for increasing nylon production and 
said the Chattanooga plant was a part of 
this program. From February 1942 until 
after the close of the war the entire pro- 
duction of nylon was allocated by the gov- 
ernment for specific war needs. During 
that period, expansion of manufacturing 
facilities was limited to the requirements 
of the War Production Board. 

The first nylon plant was built at Sea- 
ford, Del., and began operations in Decem- 
ber 1939, the original capacity having 
later been increased. The second plant, 
built at Martinsville, Va., started produc- 
tion late in 1941. A new unit is now 
under construction and is scheduled for 
completion next year. 


DAVISON PURCHASES MINING 
PROPERTIES IN FLORIDA 


Tue Davison Chemical Corp. has pur- 
chased the mining properties of the South 
ern Phosphate Corp., Bartow, Fla., which 
will become the rock division 
of Davison. The Southern Phosphate 
Corp. is engaged in mining and x 
Florida land-pebble phosphate rock. The 
surface mining of Florida phosphate rock 
is done by a combination of electric drag- 
line excavators, and hydraulic mining. 

In announcing the purchase of the 
Southern Phosphate properties, the com- 
pany stressed the fact that the present 
operating personnel of the Southern 
Phosphate Corp. will be retained. Wil- 
liam H. Gabeler, formerly superintend.- 
ent of the ‘corporation’s Curtis Bay Works, 
and more recently a member of the engi- 
neering and process division of the Davi- 
son Corp., has been appointed manager 
of the new phosphate rock division, with 
headquarters in Md. 


CELANESE CONSTRUCTS NEW 


RESEARCH CENTER 


Construction of a $3 million research 
center by the Celanese Corp. of America 
is well under way and initial operations 
will probably start very soon. The center 
is an outgrowth of the Celanese Chemical 
plant at Bishop, Tex., where chemicals are 
produced from natural gas. The center’s 
prime research purpose will be for in- 
vestigation and research connected with 
chemicals that can be derived from 
petroleum or petroleum derivatives. It also 
will conduct research to utilize present 
products and other processes to make new 
or improved materials, in addition to 
training technicians and operators. 

Located on a 50-acre tract six miles 
west of Corpus Christi, the research lab- 
oratory will have its own maintenance, 
construction and fine instrumentation de- 
partments and its facilities will include 
the latest developments in low-tempera- 
ture ultimate distillation apparatus, spec- 
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trometric analysis and electronic devices. 
Joseph E. Bludworth is the director of 
petroleum chemicals research and develop- 
ment division of the company. 


SPRAY PACKAGING METHOD 
AIDS STORAGE PROBLEM 


DeveLopep during the war to protect 
large quantities of naval equipment stored 
in exposed places, an improved spray pack- 
aging method is now available for com- 
mercial use. Working in conjunction with 
the Insul-Mastic Corp. of America, the 
R. M. Hollingshead Corp. Camden, N. J., 
has developed a new packaging plastic con- 
sisting of modified film-forming vinyl res- 
ins, carried in volatile solvents. This plastic 
packaging process is generally carried out 
completely by spray application although 
for some types of work dipping is used. 

The spray packaging method is a simple 
and quick way to package parts, assemblies, 
or complete machines, regardless of size or 
complications in shape. It consists of an 
initial spray operation which bridges large 
openings and voids with long weblike 
plastic filaments that completely enclose 
the item being packaged. Subsequent 
spray applications produce a tough, dur- 
able, flexible moisture impervious package 
which withstands exposure to wind, rain, 
snow, and sunlight over long periods. 


ELECTROCHEMICAL SOCIETY 
CONGRESS IN TORONTO 


Pians have been announced for a four 
day meeting in Toronto, Canada, of the 
Electrochemical *Society’s 90th Congress 
to be held from October 16 to 19. Regis- 
tration of members and guests will start at 
the Hotel Royal York in the afternoon of 
October 16, and will continue to noon 
October 19. A reception and dinner in the 
evening of October 17 will honor Dr. H. 
Jermain Creighton, 1946 Acheson Medal- 
list. Speakers at the dinner will include 
Wm. e Moore, president of the society; 
Sherlock Swann, Jr.; A. F. G. Cadenhead; 
and H. Jermain Creighton. 

Scientific and technical sessions will be 
held on the following subjects: war-time 
developments in electrodeposition, rectifica- 
tion and power supply for the electrolytic 
industry, new plastic insulators, new dry 
cells, and theoretical electrochemistry. 


CALCO REORGANIZES ITS 
DYE APPLICATION LAB 


Movinc to meet its growing activities, 
the Dye Application Laboratories, Calco 
Chemical Division, American Cyanamid 
Co., Bound Brook, N. J., has been con- 
solidated into three main divisions, namely; 
the textile division, the leather, paper and 
plastic division, and the evaluation and 
testing division. 


Dr. A. L. Peiker has been appointed 
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STEELWARE 


TANKS: 18-8 Stainless Steel. Highly 
polished No. 4 finish inside and 
out. Pitched bottom, self-draining. 
Stainless Steel covers. Stands pipe 
leg type. Built-in agitators for fast 
or slow speed, if desired. 25, 35, 
50, 60, 100. 160, 200, 300, 400 and 
500 gallon sizes .. . also built to 
special specifications. 


BATCH 
CANS 
Monel metal or 
stainless steel. 
Endless iron ring. 
handles attached, 
reinforces top. 
Bottom reinforced 
by iron cross 
welded to iron 
chime. 10 to 75 
gallons. 
DIPPERS 
72 ox. with 
handle. Also 
some one, 
two and four- 
quart FLAT 
dippers. 
PAILS 
Seamless stainless 
steel. Capacities. 12 
and 152 qts. 


We carry a full line 
of Filter Paper. Also, 
Hose for all purposes. 
Send us a sample of 
your needs. 


Immediate Delivery 


CONSOLIDATED 


SIPHON SUPPLY CO., INC. 


DEPT. C., 22-24 WOOSTER ST., NEW YORK CITY 


associated manager and administrative as 
sistant to W. H. Watkins, manager of 
the Dye Application Laboratories. O. W. 
Clark has oe appointed assistant mana 
ger in charge of the cotton, viscose rayon 
and resin bonded pigments section of the 
textile division. H. E. Millson has been 
appointed assistant manager in charge of 
the wool, nylon, acetate and specialties 
section of the textile division. F. O 
Sundstrom has been named assistant mana 
ger of the plastics and specialties section 
of the leather, paper and plastic division 
In the evaluating and testing division, R. 
R. Sleeper will be in charge of new prod 
uct evaluation and F. C. Dexter in charge 
of pigment testing and identification. 


BATTELLE GRADUATE RESEARCH 
FELLOWSHIPS OFFERED 


For tue year beginning this fall, 
Battelle Memorial Institute, Columbus, 
Ohio, will appoint a limited number of 
graduate research fellows and postdoctoral 


CONVENTION 
CALENDAR 


Northeastern Wood Utilization Council, 
conference on new developments in 
hardwood pulp, New York State Col- 
lege of Forestry, Syracuse, N. Y., Octo- 
ber 2. 


American Gas Association, annual conven- 
tion and exhibit, Atlantic City, N. J. 
October 7-12. 


The Electrochemical Society, Inc., fall 
meeting, Hotel Royal York, Toronto, 
Canada, October 16-19. 


Engineering Society of Western Pennsyl- 
vania, seventh annual water conference, 
Hotel William Penn. Pittsburgh. Pa.. 
October 28-30. 


American Oil Chemists’ Society, annual 
fall meeting, Edgewater Beach Hotel, 
Chicago, IIL, October 30 to November 


Chemical Market Research Association, 
Palmer House, Chicago. IIL, October 
31. 


Federation of Paint and Varnish Produc- 
tion Clubs, annual convention and 
paint industries show, Hotel Claridge. 
Atlante City, N. J.. November 46. 


National Paint, Varnish & Lacquer Asso- 
ciation, annual convention, Atlantic 


City, N. J.. November 6-8. 
American Institute of Chemical Engi- 


COST COMPARISON 


(Per Ton) 


Burlop Bogs 
Container cost. . . .$3.25 
Labor cost....... 


Total bag and la- 
$3.96" 


Saving, paper over fabric. 


CLASS OF PRODUCT PACKED 


CEMENT FERTILIZER 
CHEMICALS FOOD 
FEEDSTUFFS MISCELLANEOUS 


PRODUCT CHARACTERISTICS 


ABRASIVE GRANULAR 
CORROSIVE HEAVY 
DELIQUESCENT HYGROSCOPIC 
FLUFFY LIGHT 57 
FREE-FLOWING,~ VISCOUS 


neers, annual meeting, Bellevue Strat- 
ford Hotel, Philadelphia, Pa., Novem. | 
ber 17 to 20. 


National Metal Exposition, Municipal | 
Auditorium, Atlantic City, N. J. No-| 
vember 18-22. | 


Seventeenth National Exposition of | 
Power and Mechanical Engineering, | 
Grand Central Palace, New York, N. Y.., | 
December 2-7. 


Seventh International Heating and Ven- 
tilating Exposition, Lakeside Hall, 
Cleveland, Ohio, January 27-31, 1947. 


Second National Plastics Exposition, Col- | 
iseum, Chicago, Ill, May 5-11, 1947. 
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ST. REGIS BAG PACKAGING 
SYSTEMS are made in a variety ot 
capacities, speeds, and manpower re- 
quirements to suit specific products 
and plant layouts. Machines are 
available in types to meet the special 
characteristics of a wide range of 
products, with filling speeds as high 
as twenty-four 100-Ib. bags per min- 
ute — with one operator. 
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..- about Packaging Econ 


Whether you are packaging chemicals, foods, fertilizer or 
rock products, a St. Regis Packaging System individually 
designed to suit your product will effect worth-while econ- 
omies. This eighth in a series of Multiwall success stories 
relates the experiences of the Floridin Company, Warren, 
Pa., processors of fuller’s earth under the trade names of 
Floridin and Florex. 

In 1945 this company installed a St. Regis 301-FB packer 
and began using 50-lb. Multiwall paper valve bags instead 
of 125-Ib. burlap bags. Not only was there a saving of 45¢ 
per ton in container cost after switching to Muitiwalls but 
there was also an appreciable reduction in labor costs. 

Under the old system eleven men were required to pack- 
age 100 tons per day in 125-Ib. burlap bags. With the 
St. Regis Packaging System, labor costs dropped from 


The tilled Multiwalls are dropped 
on a conveyor belt which carries 
them to a freight car. 


ST. REGIS SALES CORPORATION 


(Sales Subsidiary of St. Regis Paper Company) 
CHICAGO 1: 230 No. Michigan Ave. 
SAN FRANCISCO 4: 1 Montgomery St. 


NEW YORK 17: 230 Park Ave. 
BALTIMORE 2: 2601 O'Sullivan Bidg. 


Allentown Birmingham Boston Cleveland Dallas Denver 
Detroit Franklin, Va. Los Angeles Nazareth, Pa. New Orleans 
No. Kansas City, Mo. Ocala, Fla. Oswego, N.Y. Seattle Toledo 


IN CANADA: St. Regis Paper Co. (Can.) Ltd., Montreal, Vancouver 


Fuller’s 

Regis 

. Container Costs Cut. 14%, 

- Labor Costs Cyt. 75%, 

Production Potential ‘ 
Upped” 180% 


my 


7114¢ per ton to 1814¢ ... a saving of 75%. Company 
officials estimate that with a battery of four St. Regis pack- 
ers and a crew of only eight men they will be able to increase 
production to 280 tons per day...an increase of 180%. 

For the full picture story on how the Floridin Company 
reduced container costs, increased production potential, 
and cut labor costs by the installation of a St. Regis Pack- 
aging System and streamlined mechanized handling equip- 
ment, mail the coupon. You will find the same basic prin- 


ciples applicable to your business. 


One man operates this St. Regis 
packer, which simultaneously 
fills and weighs 50-lb. Multiwall 
valve bags. 


This flexible, portable conveyor 
delivers filled Multiwalls to the 
box car. Note flat, compact man- 
ner in which Multiwall valve 
bags stack. 


Without obligation, please send me 


: full details regarding “Case History” No. 8, 


outlined above. 


NAME 


COMPANY __ 


ADDRESS. 
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MORE COMFORT MEANS 


EASIER ENFORCEMENT OF SAFETY REGULATIONS 


The more comfort in the eye protection 
equipment you buy—the more willingness 
you'll find among workers to cooperate with 
your eye safety program. 

For light grinding, wood working, spot 
welding and similar light duty operations, 
Willson Protecto-Shield* gives adequate 
protection. At the same time, its light weight, 
its cushioned headband and full visibility 
permit wearing all day without fatigue. 

The visor, with rigid aluminum binding, 
is made of clear or Willson Tru-Hue green 
impact resisting plastic. Slot locks hold the 
visor securely in place and allow easy re- 
placement. The headband is easily adjust- 
able for all head sizes and a tough fibre 
guard protects the forehead area. 


GOGGLES + RESPIRATORS + GAS MASKS + HELMETS 


PRODUCTS INCORPORATED 
Established 1870 


223 WASHINGTON STREET, READING, PA. U.S.A. 


When not in use, the visor tilts 
up and “stays put.”’ 


Protecto-Shield comes in three 
lengths: 8”, 6” and 4”. Also avail- 
able with side wings for protection 
against chemical splash. 


For help with your eye and res- 
piratory protection problems, get 
in touch with your Willson dis- 
tributor or write direct 


S.PAT.OFF. 


| research associates to conduct investiga- 
_ tions of a fundamental character in the 
Battelle laboratories. 


Associates and fellows are brought to- 


| gether for a year's study at Battelle for 


the purpose of developing highly trained 
research men, primarily for careers in in 
dustrial research. Appointees devote their 
full time to their own research projects 
in the Battelle laboratories under the 
guidance of the technical staff. The proj 
ects must be of a fundamental or gen- 
eral nature, leading to the discovery of 
scientific principles or the gathering of 
significant new data. The findings are 
to be prepared for publication as a serv 
ice to science and industry. 

Fellowships are open to men seeking 
the master’s or doctor’s degree in uni 
versities and engineering schools and are 
available normally during the year at the 
end of which the holder expects to receive 
his degree 

Associateships are open to young men 


| who have completed their academic train 
| ing prior to coming to Battelle and have 


shown exceptional aptitude for research. 
Preference is usually given to those hold 


| ing a Ph.D. degree. Application may be 
| made to Dr. J. R. Van Pelt at the In- 
| Stitute 


MONSANTO PLANS TO ENLARGE 
POLYSTYRENE OUTPUT 


Propuction of polystyrene at the rate 
of more than 80 million pounds a year 
early in 1947, is planned by the Monsanto 
Chemical Co. To attain this production it 
will further enlarge its plant facilities at 
Springfield, Mass., and will install a major 
polystyrene plant at Texas City, Tex., ad 
joining the 50,000 ton styrene monomer 


| plant which it built and operated for the 


| equipment. 


Rubber Reserve, and is purchasing for 
$9.5 million from the WAA. The govern 
ment styrene unit of a styrene-butadienc 
plant at Kobuta, Pa., has been sold for 
$3.3 million to Koppers Co., Inc. 


MATHIESON ALKALI ENTERS 
FIRE PROTECTION FIELD 


Tue Mathieson Alkali Works has en 
tered the fire protection field with both 
high and low pressure carbon dioxide 
The company operates one 
of the largest carbon dioxide plants in 
the world at Saltville, Va. Warry Ens 
minger will head the new fire protection 
department, with headquarters at the com 
pany’s New York offices. 


NEW PIGMENT COLOR PROCESS 
PLANNED BY DUPONT 


Pans for installation of the first full 
scale process for the continuous manufa 
ture of precipitated pigment colors wer 
announced recently by the pigments «k 
partment of the Du Pont company. In 
stallation will be made in buildings a! 
ready available at the company’s pigment 
plant in Newark, N. J. The company 
stated that the new process represents the 
first fundamental change in the manufa 
ture of chrome pigment colors in many 
years. The installation is the result of 
extensive research and will reduce average 
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PLAY A DOUBLE ROLE 
IN CATALYTIC WORK... 


As Catalysts and Carriers 


Alorco Aluminas are serving the petroleum, synthetic 
\ rubber, and chemical industries as active and auxiliary 


As a Drying Agent Anhydrous catalysts catalysts, and as carriers. Their physical properties 


\ suit them to long life with continued high productive 
\ capacity. They are able to withstand high temperatures. 
cies are likely to fall off seriously and reactions . Because Alorco Aluminas are high in purity and 
. carefully controlled in chemical content, there’s less 
\ likelihood of side reactions and poisoning. 
Whether your problem is one of drying or catal- 
ysis, it will pay you to investigate the use of Alorco 
\ Aluminas. Tell us your needs and we'll advise on 
the types best suited. Call the nearby Alcoa office, 
or write ALUMINUM ORE COMPANY, Subsidiary 
of Aluminum Company of America, 1910 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


need moisture-free feedstocks. Otherwise, efficien- 


may go awry. 

Alorco Activated Aluminas provide dependable, 
low dew point drying for feedstocks, helping to secure 
maximum production and to keep processes “‘on the 
beam’’. They serve year after year, their drying ability 


‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
being restored simply by reactivating them by heating. . 


LUMINUM ORE COMPANY 
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SUBSIDIARY OF ALUMINUM COMPANY OF AMERICA—— 
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processing time from a period of four 
or five days to a few hours. It will pro 
vide new facilities for the manufacture 
of chrome pigments. 

The new process will replace batch 
handling with a continuous flow of raw 
material and _ semi-finished pigments 
through all processing stages. This is 
expected to improve quality as well as in 
crease production. The continuous process 
will result in better control in the pre 
cipitation and drying operations in particu 
lar, and is expected to be ready for 
operation in five months. It will be in 
| stalled in the building in which silica 
gel was manufactured for the government 
during the war. 


NOT A PAINT BUT A 
CHEMICALLY RESISTANT 
LIQUID PLASTIC 
AS EASY TO USE 

AS ANY PAINT 


WILL NOT CHECK, 
CRAZE OR CRACK 
FOR METAL, WOOD, 
CONCRETE AND BRICK 


| MANY INNOVATIONS COMING 
| TO NATIONAL POWER SHOW 
INNovaTIONs in power equipment which 
| have multiplied in recent months will 
| have their first comparative display at 
17th National Exposition of Power and 
Mechanical Engineering. Many exhibitors 
| are pursing development work during 
| the summer on new projects which the 
— to have ready for announcement 
| when the Exposition opens in Grand Cen 
{tral Palace, New York, during the first 
weck in December 


SNELL CHEMISTS VOTE 
FOR UNION 


At an election held August 23, the 
Technical and Scientific Division of the 
United Office and Professional Workers of 
America was the winncr in a National 
Labor Relations Board election for chem 
ists employed at the Foster D. Snell 
Laboratories. Foster D. Snell, head of th 


. laboratories, is a prominent leader in the 
is a new type of maintenance coating ... . made from a J _ry- . 
y & American Chemical Society and has vigor 


combination of chemically inert, thermoplastic and thermosetting | ously opposed the organization of chemist 
in his employ. Only after the NLRB hac! 


resins .. . liquefied by the use of special high-boiling-point solvents. Gat fe chem 
Neolac is applied like any paint, by spray gun or brush. When the solvents | ists were not within the scope of collectir 


evaporate (Neolac dries within a few minutes) a tough, sturdy, corrosion- bargaining, was an election held. 


resistant plastic len is formed. This tight, non-oxidizing plastic kin TEXAS CHEMICAL EXPANSION 
resists acids, alkalies, alcohols, water, fumes and weather — provides | siMARIZED IN REPORT 


longer ‘‘sure-fire” protection for your plant and equipment. 


In a report by Elmer H. Johnson 
the University of Texas, Bureau of Bu 
| ness Research, he stated that among th 


} LOW ORIGINAL COST WW LEAVES NO SKIN IN new industries being established in ‘lexa 
ire several utilizing hydrocarbons supplic:! 
CAN ... NO WASTE | as byproducts from petroleum refinerics 


from natural gas. 


* EXTREMELY LOW PERMEABILITY Three new plants are being constructe:! 
| and will be in operation early next yea 

W NO PRIMER NEEDED... | DuPont is erecting a $30 million plant 
2 COATS AMPLE KK RESISTS HEAT UP TO 265° F Orange for the manufacture of = se’ il 


intermediates for nylon, presumably from 
petroleum hydrocarbons. The Jefferson 
Chemical Co. is constructing a large plant 
at Port Neches for the production of i 


H Me termediates from hydrocarbon gases sup 

SPECIAL inoresonen ae C A ERLAI ¥ plied by the nearby Texas Co, refinery, and 

for Comparative Test Fore E - Gl R G American Cyanamid will construct a plant 

One quart of either Neolac Diack. Gray, at Port Neches for the production of 4 
¢ of Alumio variety of industrial chemicals. 

In the field of inorganic chemicals, Di 


CORPORATION 
LS.A 
_ mond Alkali Co. has announced it wil! 


— - $000 BRIMFIELD RD., AKRON 9, OHIO build a $6,000,000 plant on the Houston 
ship channel which will manufacture 
caustic soda, chlorine, hydrogen and hydro 
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3% GALLON COVERS 450 SO. FEET 


New AT iv G 
.--Cuts Maintenance Costs 
4\ | 
| 


tank car 
chemical 


Now for the first time the many re- 
actions of this interesting chemical — 
known in the laboratory for nearly 90 
years—can be put to work in large-scale 
industrial processes. With Glyoxal as a 
chemical building block, many new and 
improved textiles, resins, adhesives, 
dyes, pharmaceuticals, and paper prod- 
ucts are being developed. 

Besides its unusually great reactivity 
—due to two functional groups—Glyoxal 
has the advantages of mild odor and 
relatively low volatility. It is an easy- 
to-use modifying and insolubilizing 
agent for cellulose, starch, and other 
polyhydroxy! compounds. A new pro- 
cess for improving dimensional stability 
of rayon fabrics has been developed 
through the use of Glyoxal. 


ARBIDE AND CARBON CHEMICALS CORPORATION | 


Its reaction with proteins is character- 
istic of the hardening effects of alde- 
hydes on such materials, but has the 
advantage that smaller quantities of 
Glyoxal are required, Glyoxal will react 
with simple nitrogen compounds and 
with phenols to form dyestuffs and pig- 
ments. With aliphatic amines, Glyoxal 
forms compounds which may be useful 
as detergents and stabilizers for mineral 
oil lubricants. 

Call or write our nearest office for a 
sample and Form 5754, which gives 
further technical data. 


East 42nd Street, New York 17, N.Y. 
Offices in Principal Cities 
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VISIT OUR 
EXHIBIT 
AREA 83-84 


AT THE 
NATIONAL 
CHEMICAL 
EXPOSITION, 


CHICAGO 
COLISEUM 


SEPT. 10—14 


SYNTHETIC. 
ORGANIC | 
CHEMICALS 
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Cc. M. H. 


| DETROIT PAINT AND VARNISH 
GROUP ELECTS OFFICERS 


_| CORNING GLASS WORKS 


e@ C, M. H. Compensators take up pipe line ex- 

pansion ... both in axial and radial planes, 
and, in addition, absorb vibration where motion 
dampening is needed. Multiple plane motions 


also are cared for. 


With their background of practical experience, 
Chicago Metal Hose engineers are well equip- 
ped to help you solve your compensator prob- 


lems. Ask us for recommendations. 


= 


Flexible Metal Hose for Every Industrial Use 


CHICAG TA 
0 METAL HOSE Corporation 


MAYWOOD, ILLINOIS 
Plants: Maywood and Elgin, ll. 


| Varnish Production Club have elected the 
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| column, condenser, and two 100-gal. feed 
| or receiver vessels, for operation at mod- 


ical Co. at Texas City, Dow Chemical Co. 
production of magnesium at Freeport. 

Other concerns in Texas which have 
been producing chemicals from hydrocar- 
bons include Carbide and Carbon Chem- 
ical Corp. at Texas City, Monsanto Chem- 
ical Co. at Texas City, Dow Chemical Co. 
at Freeport, Celanese Corp. of America at 
Bishop, as well as a number of petroleum 
companies including Humble, Shell, Phil- 
lips, Gulf, Atlantic and Sinclair 


PENNSALT ACQUIRES 
FLUORSPAR MINE 


IN A RECENT transaction the Pennsyl 
vania Salt Mfg. Co. purchased the Ken 
tucky Babb Fluorspar mine near Salem, 
Ky. The mine and surface inventory 
were purchased fron®Roberts and Frazer, 
active in other fluorspar mining operations 
as the Kentucky Fluorspar Co. Pennsalt 
has completed underground explorations 
of the Kentucky Babb mine but is not now 
producing from it 


Mempsers of the Detroit Paint and 


following officers for their 1946-47 year 
president, Rolland Peters, Ditzler color 
division; vice-president, George Moule, 
Rinshed Mason Co.; treasurer, John S. 
Ayres, Cook Paint & Varnish Co.; and 
secretary, John H. Colbeck, Wyandotte 
Paint Products Co. 


PLANS PILOT PLANT 


Prans of Corning Glass Works for a 
pilot plant especially designed to facilitate 
the manufacture of new products and to 
develop new manufacturing methods, were 
made public recently. The new plant will 
be the first of its kind in the glass industry. 
It will be located in Corning, N. Y. This 
is the company’s third postwar step in a 
long-term expansion and improvement pro 
gram which began last fall with the pur 
chase of new manufacturing facilities in 
Canada. Another unit in West Virginia, 
operated under lease during the war, also 
has been recently purchased from the War 
Assets Administration. 

The pilot plant will be equipped initially 
with one continuous furnace and modern 
machinery. It will permit experimental 
work to be conducted without interfering 
with the production schedules of any of 
the manufacturing plants. 


BATTELLE INSTITUTE 
INSTALLS NEW UNIT 


New chemical engineering laboratory 
facilities for the investigation of new in- 
dustrial processes and products on a pilot- 
plant scale have been installed at Battelle 
Institute, Columbus, Ohio. 

Among the facilities of the enlarged 
laboratory is a glass-enameled unit, con- 
sisting of a 150-gal. steam-jacketed reac- 
tion and distillation kettle, fractionating 


erate pressure or under vacuum. Auxiliary 
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OF A SERIES FROM CYANAMID 
N 12 RESEARCH LABORATORIES 


1) Nighly Reactive Intermediate... Alcohol and Nitrile Combined 


With the chemical properties of Dimethylaminoacetonitrile Other Organic Nitrogen Chemicals 
and nitrile combined, varied (CH,),N-CH,-CN Acrylonitrile CH,<CH-CN 
application for glycolonitrile is crylonitrile 
found in the broad fields of organic Glycine NH,-CH,-COOH Guanidine NH 
synthesis plastics, pharmaceu- Cyanomethy] esters compounds 


ticals, dyestuffs, photographic R-C (:0)-O-CH,-CN H,N-C-NH, 


chemicals, preparation of impor- sulfate 
tant organic intermediates and H,N-C(: NH-C(:0) 
A representative few of the com- yanomethy! chioroformate J 
Chloracetonitrile CI-CH,-CN 6—hydroxy-3-(2)-benzofuranone H,N-C(:NH)NHCN 
Glycolamide HO-CH,-CON . Ethylene cyanohydrin 
NH,-CH,-CN, NH(CH,-CN),, Phenyl biguanide hydrochloride 
N(CH;CN); AERO GLYCOLONITRILE. is 
Anilinoacetonitrile available in research quantities <_> -NH-C-NH-C-NH, - HCl 
C,H,-NH-CH,-CN from our pilot plant in the form of ; 
a 50% aqueous solution which has Consult us if you have a problem 


- pH_of approximately 2.8 and a in the field of organic nitrogen 
pecific gravity of 1.042 @ 20°C. chemicals. 


AMERICAN : 


[ anamid SAMPLES AND TECHNICAL DATA —— 
American Cyanamid Company 


Section ND, Synthetic Organic Chemicals Dept. 
COMPANY 30 Rockefeller Plaza, New York 20, N. Y. 


Gentlemen: 


Industrial Chemicals Division [_] Send sample of Aero Glycolonitrile (_) Send technical data shee! 


Name 


Position 


Company 
Address 


Headquarters For Nitrogen Chemicals 
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A 2000 pound Pressure-Tight 
High Alloy Casting Assembly — 


¢ 


Statically Cast 


Centrifugally 
Cast Tubes 


This is the “coil” of a special heat 
exchanger alloyed and cast for a 
large company in the Rocky Moun- 
tain area. It's an excellent example 
of the kind of work our metallurg- 
ists and foundrymen are capable 
of turning out. 


Backed by 25 years’ experience with high alloy 
static castings and 16 years with centrifugal cast- 
ings, we are in a position to produce any chrome- 
iron or chrome-nickel casting within the range of 
our electric furnace capacity—namely, about 4 tons 
for any one pour. We have an X-ray testing ma- 
chine. We can finish the casting to any degree 
desired. 


Write us about your problem, Send us drawings 
for a quotation. 


stainless steel equipment includes a stain 


equipment needed for measurement and 
control in studies of the unit operations 


less steel pressure filter and the usual 


involved in industrial processes. 

Although the recently completed unit 
was built to provide operating and de 
sign data for the production of special 
organic acids and _ esters developed mn 
Battelle research, it has been made flex- 
ible enough to be used for other purposes. 


PLANT 


COSHOCTON PLASTICS 
STARTS PRODUCTION 


Inrrtat production in a $5 million fac- 
tory that is designed to be the largest 
and most modern plastics laminating plant 
in the country was started by the Gen- 
cral Electric Co, plastics division recently. 
Although construction is by no means 
complete and only a few of the more 
than 100 presses have been installed, the 
first sheets of laminated material have 
emerged from the line. Construction of 
the new plant was begun by the Austin 
Co. of Cleveland early this vear 

The new plant is replacing present Gen 
eral Electric facilities for manufacture of 
laminated materials at Lynn, Mass. It 
will consist of three buildings with th 
principal factory building comprising 235 
thousand sq. ft. and it is expected to hav 
an ultimate capacity of twice the com 
pany’s present output. Provisions hay 
been made for the manufacture of both 
high and low pressure lamination and 
fabrication of these materials. 


SPI DIVISION WILL 
MEET IN CHICAGO 


Inpustriatists of the low-pressure di 
vision of the Society of the Plastics In 
dustry will hold their second conference 
and exhibit at the Edgewater Beach Hotel, 
Chicago, from January 23 to 26, inclusive 
This is distinct from the National Pla 
tics Exposition to be held beginning May 
5, also in Chicago. Large, contoured prod 


ucts now made under low pressure meth- 


ods will be on exhibit, such as boat hulls, 
plane fuselage sections, luggage, panelling, 
pre-fabricated house sections, and other 


reinforced products. 


N.Y.U. CONDUCTS ADDITIONAL 
GRADUATE COURSES 


GrapUATE courses in powder metal: 
lurgy, management of research and de 
velopment, and surface finishes, are being 
conducted by the College of Engineering, 
Graduate Division, New York University 
The course in management of research 
and development will be presented by 
various directors of research from industry, 
while the courses in powder metallurgy 
and surface finishes will be taught by Dr 
C. G. Goetzel and Dr. M. A. Cooler, 
respectively. 


ENEMY PATENT INFORMATION 
ON FILE AT GEORGIA TECH 


A weatta of technical information has 
been made available to Southeastern im 
dustry through the establishment at the 
Library of the Georgia School of Tech 
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SPRAY WELD PROCESS 
« |. USING COLMONOY NO. 6 


Sleeve, showing undercut and 
ve * blasted surface preparation. 


y) Sleeve, showing deposited over- 
* lay. 


3 Sleeve, showing deposited Col- 
* monoy after fusing in controlled 
atmosphere furnace. 


: Sleeve, showing finish ground 
Ke surface. 


NOTE: This is from 
la an unretouched photograph. 


i {THE RESULT? SMOOTH, UNIFORM OVERLAYS— 


‘ [Free from Porosity and Fusion — Bonded to the Base Metal 


Both of these new processes use metalizing centrations of sulphuric acid.) It has high red 
practice to deposit a smooth, uniform overlay hardness. It is non-magnetic and non-sparking, 
of Colmonoy No. 6 Then, because of the 
long "plastic range" of this wonder metal, the COLMONOY Powder Weld Process 

-tal- overlay can be bonded to the base metal Uses powdered Colmonoy and the 

le- either by acetylene oP oneememgy coil or in Powder Weld Torch. 
cing an atmosphere controlled furnace. The thick- 
ng, ness of the overlay is easily controlled. You COLMONOY Spray Weld Process 


can apply as little as .010" or as much as .060" Uses '/e" plastic bonded rod of 
per side. Colmonoy in your ordinary flame 
spray metalizing gun. 


Colmonoy No. 6 outwears hardened steels 

"Th by upwards of five times. It is extremely re- WRITE 

olet sistant to corrosion. (For example, its corro- for full information and step-by- 

a sion is only 5%, that of stainless steel in all con- step instructions for application. 

L COLMONOY CORP. 
WALL COLM 

has 
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Example No. 1 
5-Stage Duplex 
Compressor 
Type SR-S5X 
for Pressures 
up to 15,000 Ibs. 


CQMPRESSORS 


300 to 15,000 psi. 


We offer this rugged, high-capacity compressor to the 
Process Industries, with confidence that it will give many 
years of satisfactory service under severe conditions of 
operation. The Norwalk Type SR-S5X, as noted above, 
is a 5-stage Duplex Compressor, built to assure accessi- 
bility to all valves. Force feed lubrication is provided 
throughout. The running gear is equipped with Tim- 
ken Roller Bearings. Each stage is water-jacketed and 
has ample cooling coils. It may be operated with any 
type of drive. 


Specializing for more than 80 years on individually 
designed High-Pressure Compressors for air and nu- 
merous other gases used in various industrial processes, 
Norwalk has developed many types of |, 2, 3, 4 and 5 
stage compressors suitable for many industries. Nu- 
merous models are illustrated and described in the latest 
Norwalk Compressor Book, and applications are shown. 
This Book, shown opposite, is available for engineers 
and other executives in Process Industries. Write for 


your copy. 


NORWALK COMPANY, It. 


10 NORTH WATER ST., SOUTH NORWALK, CONN. 


SALES OFFICES IN PRINCIPAL CITIES 
PIONEERS OF THE INDUSTRY FOR 81 YEARS 
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nology at Atlanta, Ga., by the Ahen Prop 
erty Custodian of a complete file oi 
enemy patents seized by the government 
during the war. Thousands of ideas for 
new materials, new processes and new 
products are contained in these patents 
which may be utilized by United States 
citizens on a non-exclusive royalty-free 
basis under reasonable licensing fees. 

The abstracts cover mechanical-electrical 
patents and chemical patents in the first 
part of 4.450 pages covering some 37,000 
patents and consist of such topics as bleach 
ing and dycing, motor vehicles, machinery 
paper manufacture, plastics, radiant energy 
and textiles. The second part of 34 vol 
umes Comprises approximately 7,000 chem 
ical patents grouped by fields of interest, 
including such subjects as ceramic mate 
rials, foods, fuels, textiles, pulpwood and 
paints. 


NEW MERCK STREPTOMYCIN 
PRODUCTION STARTS 


Grearty increased supplics of strep 
tomycin will soon be available from the 
new Merck & Co. plants at Elkton, Va., 
md Rahway, N. J., which have started to 
produce the drug on a large scale. The 
new Elkton plant is not yet in full produ 
tion but expects to reach maximum output 
by the end of the year. Merck has in 
formed the CPA that much larger sup 
plies of the drug will be available for allo 
cation this month. 


NEW IRON POWDER PLANT 
IN MINNESOTA 


In A cooperative program a modem 
plant is beimg built on the Mesabi 
Range of northern Minnesota for the cor 

version of iron carbonate slate to pure iro 
powder, Continental Machines, Inc., ha 
contracted to operate the plant, which i 
being built by the state with funds appr 

priated fror. che tax on mining iron on 
administered by the Commissioner of Iro 
Range Resources and Rehabilitation 
Stearns Rog r Mfg. Co., of Denver, Colo 
are the contractors constructing the plant 
which will have an estimated capacit) 


5 tons of iron powder per day. The cor a 
version process was developed by the lat qt 
Charles V. Firth at the Mines Experiment ox 
Station of the University of Minnesota 

In a continuous chemical process, sus is 
ceptible to close control, the iron is dis th 
salved out of the ore by acid, precipitate ‘ 
as crystals of iron sulphate and _preferet en 
tially roasted to iron oxide of high purit 
This product is then reduced to iron pov Us¢ 
der of controlled physical characteristic ca: 
with a purity of over 99 percent. 

Continental Machines, Inc., has name dr) 
John R. Daesen president of a new di to 
sion, Iron Inc., to operate the plant a 
market the product. ple 

cor 


COORDINATE LOCAL PROGRAMS 
OF N. Y. ENGINEER SOCIETIES 


Orcanization of. the Engincenmt 
Societies Council of New York occurt 
recently. It is made up of delegates tp 

.tesenting local chapters of enginecritg 
scientific and technical societies. 


purpose of the new organization is ' 
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CCURATELY CONTROLLED DRYING 
oF PLASTICS SETS QUALITY IN | 


Z 


The manufacturer seeking a method of drying 
plastics that will increase production and at 
the same time assure a uniformly high quality 
product, will find his answer in the Proctor 
Continuous Conveyor System. The answer to 
increased production comes in the fact that 
the system is a continuous conveyor system, 
automatic in operation. The answer to the 
quality of the finished plastics comes in the 
accurate control possible with this system. It 
is a known fact that the future usefulness of 
the raw plastic is set in the dryer. Proctor 
engineers have designed many systems for 
use jn the drying of urea-formaldehyde, 
casein and soya bean plastics. In each case, 
drying time and temperatures are controlled 
to meet the specific requirements of the 
plastic being handled. The speed of the 
conveyor is regulated to affect drying time. 


| Approximately 124 cubic feet of wet material in granular 
© form is deposited in hopper of cvtomotic feed. Uniform 
feeding is assured. 


2 Materiol with moisture content of 69.5% (B.0.W.8.*) is 
®@ looded to depth of 1%" on conveyor which corries it 
through 8 drying units. 


Temperatures within ore ducted 


drying enclosure 
downward beginning at 230°F. in first unit and ending 
with 160°F. in the last unit. 


A Material is dischorged with moisture content of 0.02% 
@ (B.D.W.B.). Capacity of dryer is 500 ibs. per 
hour (C.D.W.1). 

*Bone Dry Weight Basis. 

tCommercial Ory Weight. 


Automatic feeding devices, developed by 
Proctor engineers, are in use with the dryers, 
controlling the amount of material fed to the 
dryer at all times. A typical installation show- 
ing a Proctor continuous drying system for 
synthetic resin is illustrated. If you have a 
plastics drying problem, don't hesitate, write 
today, giving as much information about 
your problem as possible. 


5 GAL. LUG 
COVER PAIL. 
OTHER STEEL 
CONTAINERS, 


PLANTS AT: 


162 


3 GAL. TO 55 GAL. 


Experience, skill, extensive resources, 
and unexcelled manufacturing facili- 
ties, combine to insure quality steel 
containers, ideally suited to your par- 
ticular needs. 


INLAND STEEL CONTAINER CO. 


46532 S$. MENARD AVE., CHICAGO 38, ILL. 


JERSEY CITY © NEW ORLEANS 


CHICAGO e 
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enable the engineering profession in 
Greater New York to render a better c 
ordinated program in the interests of the 
public and members. 

The following officers have been elected 
chairman, H. C. R. Carlson, ASME; vice 
chairman, H. P. Wall, ASSE; secretary, 
M. P. Davis, ASTM; and treasurer, H. | 


Dart, IRE. Directors clected wer 
O. B. J. Fraser, AIME; FE. J. Lvons, 
AIChE: W. F. O'Connor, ACS; C. § 


Purnell, AIFE; H. J. Rvan, ASHVE; and 
E. M. Sherwood, ASM. 


METALLURGICAL ENGINEERING 
ADDED AT DREXEL 


New courses that will lead to degrees 
of bachelor of metallurgical engineering 
and master of metallurgical engineering 
have been established at Drexel Institute 
of Technology. The board of trustees has 
appointed an advisory committee on metal 
lurgical engineering from industrial labora 
tories and plants. 

Members of the advisory board include 
Dr. G. H. Clamer, president of the Ajax 
Metal Co.; William J. Diedrichs, metal 
lurgist with the Autocar Co.; Francis B. 
Foley, superintendent of research for the 
Midvale Co.; Clyde B. Jenni, metallurgist 
for the General Steel Casting Corp.; Nor- 
man C. Mochel, manager of metallurgical 
engineering at the South Philadelphia 
Works of the Westinghouse Electri 
Corp., and Joseph Winlock, chief metal 
lurgist for the Edw. G. Budd Mfg. Co 
Prof. A. W. Grosvenor will direct the new 
courses. 


READERS’ VIEWS 
and 


COMMENTS 


COOPERATION MADE PAPER 


To the Editor of Chem. & Met.: 

Sir-—I have noted with interest the 
article titled “American Made Paper for 
Your Cigarettes” in your June issue and 
can imagine that you had difficulty in 
clearing it for publication. But this would 
not seem to warrant the exclusion of pert 
nent developments which led the manage 
ment to gamble on the construction of 
such a large plant. 

The story as related was not brought to 
fruition technologically because of the cour 
age and energy of one official of the com 
pany, but rather because of the efforts ot 
the technical men associated with the 
company previous to the construction of 
the plant. The article is conspicuous ™ 
not mentioning their contribution. 

As you know, I was research director 
from January 1932 until September 1939 
when I left the company voluntarily. The 
commercial runs were conducted under my 
supervision as research director and the 
technique used was based upon a great deal 
of experimental work carried out by the 
research group. Original process patents 
upon which the plant design was based 
were issued to me as inventor between 
October 1935 and August 1940. 

It is hoped that you will accept the 
above comments in the spirit in which they 
are offered. 

Epwin P. Jones 


Salinas, Calif. 
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TRENDS * 


NEW PACIFIC DIVISION OF 
WYANDOTTE CHEMICALS 


and distributing activi- 
tics of the products of both the Z, B. Ford 
and Michigan Alkali Divisions of Wyan 
dotte Chemicals Corp., and of Natural 
Soda Products Co., are now being directed 
in the Pacific States by a newly organized 
Pacific Division of Wyandotte Chemicals 
Corp. with offices in the Central Tower 
Bldg.. San Francisco. The new division 
will also solicit business on the new Wyan- 
dotte organic specialties and fine chemicals. 

Charles O. Chesnut is general manager 
md also became president of Natural 
Soda Products August 1 on the retire 
ment of Stanley Pedder. Manufacturing 


operations of this organization are at 


Owens Lake, Calif. 
icld sales activities of the former J. B. 
Ford division (specialized cleaning com 
pounds will continue to be supervised 
by P. S. Spencer. Mr. Spencer will be 
sales manager of the organized 
Pacific Division and will continue to super 
vise the company’s sales organization in 
the territories of Seattle, San Francisco 
and Los Angeles. 


news 


AGRICULTURAL DUSTS MADE 
BY DUPONT IN TACOMA 


Manvuracture of agricultural dust mix 
tures contaiming fungicides and insecticides 
was recently initiated by the Tacoma, 
Wash., plant of FE. 1. du Pont de Nemours 
& Co. Built in 1925, the plant was pur 
chased from Latimer-Goodwin Chemical 
Co. in 1944 and began operations under 
the Grasselli Chemicals Dept. of Du Pont, 
producing Jead and calcium arsenates. The 


EVENTS 


JOHN R. CALLAHAM, Pacific Coast Editor, San Francisco, Calif. 


PACIFIC PROCESS INDUSTRIES 


* DEVELOPMENTS 


new dust mixing unit installation was 
completed last May. 

Active ingredients of the various mix- 
tures made at Tacoma include copper com 
pounds, DDT, rotenone, calcium and 
lead arsenates, synthetic crvolite, and vari- 
ous Du Pont fungicides. These dusts are 
used to control pea aphis and weevil, potato 
blight and leaf hoppers, onion thrips, cab 
bage worms and other diseases and insects 
iffecting vegetable crops of the Pacific 


slope. 


WYOMING TRONA PROJECT 
GETS UNDER WAY 


Convrracr for sinking a 1,500-ft. shaft 
to launch the trona development planned 
by Westvaco Chlorine Products Corp. near 
Marston, Wvo., was let during mid-July 
to a Bowe firm, according to a statement 
made public by Senator Joseph C. 
O'Mahoney of Wvoming, at a cost of ap- 
proximatcly $500,000. The work will be 
done for the chemical firm which has 
leased lands from the Union Pacific Rail 
road Co. with the intention, according to 
the report, of constructing a processing 
plant cap»ble of handling 60,000 tons of 


-trona annually for conversion into soda 


ash or for other uses. The contract calls 
for a 12 ft. concrete-lined shaft. 

The Wyoming trona deposits were dis- 
covered on land owned by the Union 
Pacific in the summer of 1939 when the 
Mountain Fuel Supply Co. was drilling 
for natural gas west of the town of Green 
River, Wyo. They are reported to be tre- 
mendous in tonnage and to consist of 
nearly pure trona containing about 47 per- 
cet Na.CO, and 36 percent NalI€O, 
Chem, & Met., Sept. 1941, p. 112). 


Western AIChE Meeting Proves Big Success 


With a total attendance probably exceeding 700 and far above all expectations, 
the western regional convention of the American Institute of Chemical Engineers in San 
Francisco durmg August 25-28 goes down in history as one of the three largest con- 
ventions, national or regional, ever held by the Institute during its 38 years of existence. 
Informality and conviviality were conspicuous kevnotes of the entire meeting. 


Success of the meeting was best shown by the unusually 


large and attentive 


audiences at the technical sessions. Attendance at each of these approached 400-425, 
the capacity of the halls, Close to 200 persons attended the symposium on “Chemical 
Engineering Education in the West” on Sunday afternoon, the opening day. Approxi- 
mately 425 persons were present at the “New Western Chemical Industries” symposium 


on Tuesday. 
Approximately S35 ladies attended. 


All social affairs, ladies’ programs and plant trips were over-subscribed. 


Some 130 persons from outside the 11 Western States attended the meeting, largely 
from New York, Texas, New Jersey and Pennsylvania. Other non-western states repre- 
sented were Missouri, Ohio, Michigan, Massachusetts, Connecticut, Louisiana, North 
Carolina, Mlinois, Tennessee, Indiana, Delaware and Oklahoma. Nine delegates repte- 
sented Canada, Mexico, Colombia and The Netherlands. 

Of the total estimated attendance, approximately 545 or 81 percent came from 
the West. Some 76 percent of this western representation came from San Francisco 
and the Bav Area, about 17 percent from Los Angeles and southern California, and 


6 percent from the Pacific Northwest States of Washington and Oregon. 


Other 


seria states represented, in order of delegates, were Colorado, Utah, Idaho and 
Nevada, 
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Among the plants visited by engineers 
attending the western convention of 
the AIChE was the world’s largest 
sugar refinery — that of the Cali- 
fornia and Hawaiian Sugar Refining 
Corp., Lid., at Crockett, Calif. Dele- 
gates also saw the huge cyclotron 
nearing completion at the University 
of California. Steel plates across its 
top and on the side are part of the 
4,000-ton electromagnets; 184-in. 
chamber is between copper-wound 
poles; at left are two vacuum pumps. 


CHEMICAL ACTIVITIES INCREASE 
IN UINTAH BASIN 


Mosr active chemical spot in the Inter- 
mountain area at present is the Uintah 
basin and nearby territory in northeastern 
Utah and northwestern Colorado, includ- 
ing the Rangely oil field. Present activi- 
ties include those of the American Kilson- 
ite Co. of Bonanza, Utah Rock Asphalt 
Co. at Sunnyside, Utah Chemical & Oil 
Co. at Vernal, Adrian Nagelvoort in fossil 
resin extraction at Huntington, Uinta Oil 
Refining Co. at Jensen, and of the numer- 
ous oil firms in the booming Rangely field. 

More than $1,000,000 has been spent 
since 1942 in industrial construction at the 
large gilsonite works at Bonanza, Utah, 
now owned jointly by Standard Oil of 
Calif. and Barber Asphalt Co. and known 
as American Gilsonite Co. Expansion ac 
tivities are still under way (Chem. & Met., 
Feb., 1946, p. 196), Utah Rock Asphalt 
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SILENT 
HEATERS 
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"Hs first cost is small, its instal- 
nill. It 


of available 


lation cost practically 
100% 


steam. No noise, no 


condenses 


vibrations, 


saving operating time and paying 


for itself in short order. 


EMIL E. LUNGWITZ 


525 Terrill Road, Plainfield, N. J. 


Co., Sunnyside, Utah, has increased its 
mining and mechanical processing of rock 
asphalt, 1 mixture of asphaltum and sand 
compressed by nature into rock form, 
which is largely used for road construction. 
The Sunnyside deposit is reported prob- 
ably to be largest and richest of its kind 
known in the world. On Asphalt Hill just 


west of Vernal, the Utah Chemical & Oil 
Co. is reported to have a $50,000 pilot 
plant in operation to extract and process 
the low-sulphur bitumens from the vast 
deposits of bituminous sands. The firm, 
using a hot water flotation process, aims 


to produce 50 bbl. of oil daily and to 


| process some of the bitumens into other in 


dustrial products. Fossil resins for the 


paint and varnish trade are being extracted’ 


| from Huntington canyon coals by Adrian 
Nagelvoort through sink-float and solvent 
purification processes. (Chem. & Met, 


March 1946, p. 177). Uinta Oil Refining 
Co. has expanded its plant at Jensen, Utah, 
on the banks of the Green River. Still 
largely unexploited a the resources of 
Coal Mountain west of Vernal, gas de 
posits in the Ashley dome east of Vernal, 
some 2 billion b.ft. of timber in Uintah 
forest, phosphate deposits, gypsum of the 
San Rafael swell, and the carnallite de- 
posits near Moab. 

Biggest development of the region, how- 
ever, has been the spectacular growth of 
the Rangely oil field in Colorado. This 
field is now delivering close to 25,000 bbl. 
daily by pipeline to Wemsutter, Wyo., 
from where it is pumped to refineries of 
Utah Oil Refining Co. at Salt Lake City, 


FILTER CLOTH 
FILTER PRESS SACKS 


all kinds 


Woven Glass and ‘“‘Duraklad”’ 


(ACID RESISTANT) 


Filter Fabrics 


Made into all sizes and constructions for 
filter cloths, tubes, discs, gravity bags, 
centrifuge liners, rotary filters, flotation 
blankets, etc. 


Glass Cloth 
for High Temperatures 


is acid and alkali resistant, has a smooth, 
hard surface, free from lint, made into a 
wide variety of weaves and widths. Can 
be fabricated to meet your requirements. 


VACUUM BAGS & DUST 
ARRESTING TUBES 


for all purposes 


Send Sketch or Specifications 
of Material Required 


WM. W. STANLEY CO., Inc. 


401 Broadway, New York 13, N. Y. 
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Frontier Refining Co. at Chevenne, the 
Texas Co. at Casper, Wvo., Wasatch Oil 
Refining Co. at Woods Cross, Utah, Perry 
Petroleum Corp. at Denver, and Idaho 
Oil Refining Co. at Pocatello. Utah Oil 
Refining Co. has to date received a major 
portion of the crude. The Texas Co. re 
Scoalle announced that it intends to close 
down its Craig, Colo., refinery capable of 
processing 1,500 bbl. daily and transfer 
activities to Casper, Wyo., where a $5,000,- 
000 expansion has been announced. The 
shut-down is scheduled for the spring of 
1947. Meanwhile, drilling is being con- 
tinued to a rapid pace in the Rangely field 
although production is held down by lim- 
ited pipeline capacity. The field is be- 
lieved capable of ranking alongside the 
great producing oil fields of Texas and the 
Southwest. 


CONTAINER FIRM PROGRESSES 
ON MAJOR EXPANSION 


In AN expansion program covering the 
next three years, Fibreboard Products, Inc., 
San Francisco, expects to spend some $24,- 
000,000 at various locations. Biggest 
single item will be the erection of a new 
two-machine board mill and converting 
plant on the east bank of the San Joaquin 
River two miles east of Antioch. The 
project will add 200 tons daily to existing 
board mill capacities and will give regular 
employment to over 400 persons when the 
first unit is brought into production early 
in 1948. The plant will be known as 
the San Joaquin Div. of Fibreboard Prod- 
ucts, Inc. 

Second largest development in the ex- 
pansion program is the construction of a 
new plant at Antioch for Glass Containers, 


This new 


Inc., a wholly owned subsidiary. 
plant, on which construction is already 


well advanced, is located on a 20-acre 
tract and will have an annual output of 
36,000 tons of glass containers. It will 
provide regular employment for 200 per 
sons. ‘The firm already has a large glass 
container producing unit in Los Angeles 
Buildings and equipment are also being 
planned at Stockton, Calif., to increase the 
shipping container output of this plant by 
75 percent and the carton output by 50 
percent. Additions are being made to the 
carton and corrugated box department of 


the Antioch plant to increase finished 
goods output of these units by 50 per 
cent. 


ACETYLENE PLANT PURCHASED 
BY AIR REDUCTION 


Purcnase of the government-financed 
acetylene plant in Portiand, Ore., by Air 
Reduction Sales Co., its wartime operator, 
has recently been announced. Purchase 
price was reported at $130,300, The plant, 
situated on 4.6 acres, was designed for a 
monthly production of 1,200,000 cu.ft. of 
acetvlene. Buildings consist of two carbide 
storage and generator units, a two-ston 
filling and handling structure, service build 
ing, desiccator house, and a gasholder with 
5,000 cu.ft. capacity. Production equip 
ment includes one horizontal three-stage 
acetylene compressor complete with cvlin 
der filling manifolds, acid scrubber and 
pump, and acetylene purifier. The firm 
with western headquarters in Fmervville, 
Calif., has operated plants at Emeryville, 
Portland, Tacoma and Seattle. 


ALUMINA-FROM-CLAY UNITS 
CLOSED BY RFC 


Worp has been received that RFC or 
dered the shutdown of the experimental 
alumina plants at Salem, Ore.. Laramie, 
Wvyo., and Harlevville, S. C. The unit at 
Salem, using Oregon high alumina clay, 
was put in “standby condition” for Al,O 
production during July and will concen 
trate on production of fertilizer-grade 
(NH,).SO, for the remainder of 194¢ 
However, this unit, promoted by Columbia 
Metals Corp. but constructed and operated 
for the government by Chemical Constru 
tion Corp., for several weeks has been pro 
ducing that considerably exceeded 
the quality specifications for product to 
be used as cell feed in electrolytic redu 
tion to aluminum metal. Technical feasi 
bility of the Chemico process (see Chem. 
& Met., Dec. 1945, pp. 108-9) is con 
sidered by persons familiar with the plant 
operations to have been quite successfully 
demonstrated; results of studies on eco 
nomic feasibility have not been completed. 
For the remainder of the vear and possibly 
well into 1947, the plant expects to pro 
duce 200-225 tons monthly of (NH,).SO, 
for UNRRA and domestic agricultural 
uses. 

The unit at Laramie, Wvo., however. 
was ordered closed just at the time when 
it was to begin initial operations. ‘The 
Laramie process, largely developed by 
Monolith Portland Cement Co., uses sit 
tered limestone, anorthosite and soda as 
raw materials and would produce Al,O, as 
a byproduct of a process designed primarily 
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M.S. A. HAND OPERATED 
MONOXIDE INDICA 


Sensitive, accurate, simple and easy to use, 
this readily portable Indicator directly meas- 
ures toxic concentrations of carbon monoxide 
rapidly and accurately. 

Light in weight and safe to use even where 
flammable gases are present, the Indicator 
employs a hand-operated pump with built-in 
pressure regulator and indicates percentage 
of carbon monoxide in air on direct reading 
meter, with scale range from 0 to .15% 
carbon monoxide. Meter can be read di- 
rectly to .005°% and estimated to .001%. 
No outside power source is employed, per- 
mitting complete freedom of action. 


Designed for day-in and day-out testing of 
gas or vapor in air mixtures for explosibility, 
this instrument features easy one-hand oper- 
ation and can be used by anyone to check 
suspected atmospheres without special train- 
ing. To use the instrument requires only the 
setting of a single control and operation of 
an aspirator bulb. Concentrations of com- 
bustible gas, if present, are immediately 
readable on the indicating meter. Powered 
by standard flashhght batteries in separate 
compartment, the instrument is easily main- 
tained in the field. One-piece flow system, 
easy reading meter, built-in filter chamber, 
and other valuable features make this in- 
strument an accepted leader in its field. 


This hand-operated detector enables quick, 
accurate detection and measurement of low 
but dangerous concentrations of hydrogen 
sulphide in air—a unique device, providing 
a simple means of detecting and accurately 
: measuring the hazard at the working places. 
4 a ; Gas samples are drawn through chemical 
if 4 detector tube by an aspirator bulb; the 
chemical changes color in direct proportion 
to the amount of H2S in air, and the con- 
centration is then read directly on a gradu- 
ated scale, in amounts ranging from .0025% 
on jo to .04% by volume. The detector is furnished 
oP: “th 4 complete with a dozen detector tubes in a 


sturdy leather carrying case. 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS .... . PITTSBURGH 8, PA. 
District Representatives in Principal Cities = 


In Canada: MINE SAFETY APPLIANCES COMPANY OF CANADA, LIMITED 


TORONTO, MONTR NEW GLASGOW, N.S. 
a” 
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War-born needs for protective 


The Applications for 


BARECO Microcrystalline WAX 


GROWIN 


a great impetus for Bareco scientists to find new applications for 
famous Bareco Microcrystalline Waxes. 

Today, the applications for these fine waxes range from food 
packaging to batteries, transformers to polishes, and from rust pre- 
ventives to rubber goods manufacture, just to mention a few. 

Bareco Microcrystalline Waxes may have the answer for your 
processing problems, too. Investigate their possibilities today, 
among these outstanding properties— 


HIGH MOISTURE VAPOR RESISTANCE 
EXCELLENT ELECTRICAL AND ADHESIVE PROPERTIES 
ODORLESS — CHEMICALLY INERT — TASTELESS 


Write for our illustrated bulletin. 


BARECO OIL COMPANY 


2009. WIDENER BLOG. and amber. 
TULSA, OKLAHOMA PHILADELPHIA 7, PA 


packaging and processing provided 


Permanently low-cost efficient dust or 
fume collection depends as much on 
practical experience as on engineering 
theory. When you buy Norblo Auto- 
matic Bag Type dust collection equip- 
ment you get both. 

For continuous, heavy-duty fume or 
dust collection — especially when it is 
integrated with the production process — 
bag type filtering with automatic cyclic 


NORTHERN 
AVENUE 


GET /T RIGHT- | 
THE FIRST TIME 


You Get the Right Fume or Dust 
Collection When You Consult Norblo 


bag cleaning meets every requirement of 
permanent low cost including operation 
and maintenance. 

The performance of your Norblo 
equipment is guaranteed. Consult Norblo 
engineers when you are planning layout 
and making specifications for air han- 
dling and dust collecting problems. 
Write for details of this proposal — 
no obligations. 


BLOWER COMPANY. 
CLEVELAND 2, OHIO > 
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to improve quality of the cement raw ma- 
terial. For this reason, it has been gen 
erally held that the Monolith process had 
best prosPects for immediate commerciali 
zation of all the experimental methods of 
producing reduction grade Al,O, from non 
bauxite raw materials. The plant, esti 
mated to have cost $4,500,000 and orig) 
nally scheduled to operate in the fall of 
1945, had not been purchased by Mono 
lith; its ultimate fate 1s still uncertain. 


NUCLEAR ENERGY RESEARCH 
CONTINUED AT LOS ALAMOS 


Com™Mentinc on the fact that a contract 
had just been signed to extend for anothe: 
vear the research work of the Universit) 
of California at the Los Alamos Scientific 
Laboratory, President Robert G. Sproul 
stated that the University is keenly imte: 
ested in the development of nuclear energy 
for peacetime uses. Attention now is to hx 
given to pure research at Los Alamos. An 
nouncement has been made that buildings 
and sanitary facilities at the New Mexico 
laboratory will be of permanent construction 
in the future. Work is to begin soon on 
300 permanent houses. 

The University of California has had 
charge of the Los Alamos project, where 
the atomic bomb was developed, since the 
inception of the plan at the beginning of 
1943. Dr. J. R. Oppenheimer, nuclear 
physicist from the Berkeley campus, was 
director until Oct. 15, 1945, when he was 
succeeded by Dr. N. FE. Bradbury. Mean 
while, increasing interest has been shown 
by western researchers to proposals that a 
source of nuclear energy and fission by 
products be made available for industrial 
research and development in the West 
Plans along such lines are now progressing. 


NEW SUPER-CONDUCTIVITY DATA 
FOUND AT STANFORD 

Mayor new phenomena in physical chem- 
istry have recently been discovered at Stan 
ford University, Palo Alto, in the field of 
clectrical super-conductivity, according to a 
recent report. Experimental studies of metal 
unmonia solutions by Dr. R. A. Ogg. Jr.. of 
the department of chemistry, indicate pos 
sible application in the transmission of cle: 
tricity without loss due to resistance and in 
development of improved detectors of infra 
red light rays. Although many super-con 
ductors are known, these have such proper 
tics only if their temperature is held to 
within a few degrees of —273 deg. C. How 
ever, Dr. Ogg’s solutions, after rapid freez 
ing, show the essential features of super 
conductivity at temperatures as high as —55 
deg. C. .“One at least can now begin to 
wonder about the yssibilities of super 
conductivity,” stated Dr Ogg. 

Use of the solutions in infrared detectors 
probably is much nearer, stated the report. 
The solutions, which are liquid ammonia 
solutions of alkali metals such as lithium, 
sodium and potassium and alkaline carth 
metals such as barium, calcium and _ strom 
tium, would serve as the light-sensitive su! 
face from which electrons are emitted when 
struck by infrared rays. Unique properties 
of the solutions are due to the fact that 
electrons are trapped in spherical mucro 

cavities of the liquids; two electrons ca 
even occupy the same cavity to form “a dis 
embodied chemical bond” without the 
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is widely adaptable 
to many kinds of 


services 
fluids 


The G-FIN Element, originated 15 years ago by Griscom- 
Russell, has demonstrated the greatest range of usefulness of 
any heat transfer surface on the market. 


These elements are used in more than 40,000 Twin G-Fin Sec- 
tions serving as heaters, coolers, condensers and heat ex- 
changers for a wide variety of liquids, vapors and gases. They 
are also extensively used in tank heaters, contactor bundles, 
and baffled units. 

One reason for this unequalled adaptability of the G-Fin 
element is its longitudinal fins which provide six to eight times 
the external heat transfer surface of a bare tube. Another rea- 
son is that these elements can be applied to standard inter- 
changeable sections which can be used for many different 
services. G-Fin elements have fully proven their dependability 
edvantages of design and construction ore conditions. 

more fully described in bulletins which will THE c0., 285 A New York "7, N.Y. 


be sent on request. 
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STURDY LOAD LIFTER 


@ Never jerky, never faltering—tirelessly handling the most 
delicate loads as if picked up and placed by nimble fingers. 
This is the dependability of Shepard Niles Hoists—built with 
the staying power of a champion for constant load-handling 
with precision and safety. 


Manufacturers want the most efficient, most economical 
handling equipment they can buy. Now more than ever this 
equipment must fit their particular handling requirements. 
Shepard Niles Hoists handle loads up to their full rated ca- 
pacity with a minimum of maintenance cost—giving long 
durable service. 


SHEPARD NILES CRANES are 
advanced in performance and in 
every detail of construction—a real 
contribution to efficient load-hand- 
ling. They are designed and con- 
structed to sustain high efficiency 
throughout a long, rugged life. En- 
gineered construction gives depend- 
able, smooth operation at low cost. 


To assist you in selecting such a 


competitive advantage as ¢co- 
a r | e S nomical load-handling, Shepard 
Niles offers you the use of its 


engineering facilities and staff— 


HOIST CORPORATION without obligation. 


| presence of any atomic nuclei. 


| portion of the crude to be processed wi 


Dr. Ogg’s 
studies, begun independently about a yea 
ago, are being continued under sponsorship 
of the Navy's Office of Research and Inven 
tions. 


LARGE ION EXCHANGE PLANT 
TO BE BUILT SOON 


ANNOUNCEMENT was recently made by 
James D. Dole of pineapple fame that the 
Chemical Process Co., which he founded 
eight vears ago in San Francisco, plans a 
$300,000 plant to produce synthetic resin 
ion exchangers. The new plant will be 
built on a 10-acre site in Redwood City, 
Calif., and will replace the firm’s present 
small plant at Millbrae, now employing 20) 
persons, which has been in production since 
1944 (see Chem. & Met., Feb. 1946, 
p- 196). 

One of the carly workers in the field of 
sugar purification by ion exchange, Chemical 
Process Co. now has or soon will have 
Duolite resins in the first large ion-exchange 
installations in the cane and beet sugar, corn 
sirup and pineapple juice industries. In the 
cane sugar field, certain tests indicate that 
some 250 Ib. more sugar might be recover 
able from the average of about 20 tons of 
cane sugar grown to the acre—an increase of 
8 percent. A small cane sugar plant, now 
being built in Louisiana, will recover waste 
sugars by using resin ion exchangers. A 
large beet sugar refinery in California has 
decided to install a full-size recovery uni‘, 
while a pineapple firm plans to take the 
impurities out of pineapple byproducts and 
convert waste into sirup. The same process 
might possibly be applied to juices recov 
erable from California fruits. 

Chemical Process Co. shares this field in 
a patent agreement with Dorr Co. and In 
filco, Inc., each of which has the right to 
grant licenses on royalty in the United 
States and certain foreign countries. Pres 
dent of the San Francisco firm is James D 
Dole. Dr. Gordon F. Mills is research di 
rector, while Dr. B. N. Dickinson has charg: 
of sales and technical service to industry. 


MAJOR REFINERY EXPANSION 
UNDER WAY AT CASPER 


In orpER to provide equipment to make 
the highest quality gasoline as well a 
to meet expected volume increases, The 
Texas Co. is now expanding its Casper 
Wyo., refinery. The products now man 
ufactured include motor gasolines, diesel 
kerosene, furnace oil and tractor fuel. Man 
ufacture of these products will be continue 
and, in addition, after the new facilities 
are installed a full line of surfacing and 
asphaltic materials will be manufacture< 

A new 10,000-BPOD crude topping and 
vacuum unit will be erected. The vacuum 
unit will supply a gas oil cut which, to 
gether with the gas oil from normal pres 
sure flashing on the topping unit, wil 
er charge for a new 4,000 BPOD 
uid catalytic cracking unit. The 1ajot 


a, 


be from so-called sour crude fields and the 
proposed units will be designed to meet 
expected corrosion problems. In addition, 
a chamber-type polymerization unit will be 
erected and Squid phase Girbotol unt 
will be installed for H,S removal: The 
present cracking unit will be rehabilitated 
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VALVE OPEN—Main flow through seat. VALVE CLOSED—Main flow shut off. 


There's a basic reason why t.- Yarway Impulse Steam Trap 
gets equipment hotter, sooner . . . and keeps it hot. It’s this... 
As soon as steam is turned on, the Yarway trap opens wide ‘Se — +e war 
and discharges air and condensate continuously until the —— Chantoun 
system is cleared. Equipment is brought to working tempera- — Exposition, Booth 


ture in the shortest possible time. N-16, Chicago Coli- 


seum, Sept. 10 to 14. 

Once working temperature is reached, Yarways discharge 
intermittently to keep equipment at peak performance. Under 
very light condensate loads, discharge is small and con- 
tinuous through control orifice, and main valve does not lift. 
There is no wasteful steam leak, since a mere 3% of full 
condensate capacity keeps control orifice completely sealed 
against discharge of live steam. 

No wonder more than 450,000 Yarways have already been 
sold. They not only speed production... but also produce 
substantial operating economies. 

Other Yarway advantages —sma/l size, easy maintenance, low 
price. For full description and operating details of the Yarway 
Impulse Steam Trap write for Bulletin T-1739. 


Try some Yarways today. See your nearby Mill Supply Dealer. 


YARNALL-WARING COMPANY, 137 Mermaid Ave., Phila. 18, Pa. 


Yerway Impulse Steam Traps are now made and sold in Canada and Great Britain 


YARWAY IMPULSE STEAM TRAP 
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. e for running of sour crude. New asphalt 
and road oi! manufacturing facilitics will 
be provided. Treating equipment will be 
revamped and augmented to permit treat- 
ing both gasolines and distillates to meet 


required product quality. 
Actual installation of proposed facilities 


started in the carly part of 1946 and as of 
July 1, 1946, the project is about 25 per- 
cent complete. It is expected that these 
facilities will be placed in operation the 
early of 1947. Total cost of ‘the 


part 


project has been estimated at close to 


ope 
more than doubled Storage Facilities = °°... 


COOPERATIVE EDUCATION PLAN 
BEGUN BY FOOD MACHINERY 
InrropucTION of a cooperative education 
program applicable to certain engineering 
students at Stanford University has been an- 
nounced jointly by the University and the 
Food Machinery Corp., San Jose, Calif. The 
plan will enable a limited number of quali- 
fed students in the upper division of the 
school of engineering to add commercial en- 
gineering experience to their scholastic cur- 
riculum. Students participating in the pro- 
gram will spend approximately 91 weeks of 
mtensive training in the Anderson-Barn- 
rover Div. of Food Machinery Corp. in San 
-— The work-training schedule will be 
interspersed with the students’ regular col 
lege engineering program. During the in- 
dustry-training phase, which began during 
the summer quarter, students will receive in 


* struction in the firm’s pattern shop, foundry, 
sheet metal shop, machine shop, assembly 

Hy-Lift Truck illustrated department, service-sales department, eng)- 
necring department, and one of the canneries 
carrying space. Operator using food processing equipment. Partici- 
ous pants in the program will be paid while un 
platform. dergoing training at Food Machinery Corp. 


KAISER BYPRODUCTS USED 


> BY INSULATION PLANT 
Uritizinc byproducts from the Kaiser 
Fr Truck moves capacity iron and steel plant at Fontana, Calif., the 
er vamp Mineral Wool Insulations Co. has an 
(Below) This 4000 1b. nounced a $100,000 building program to 1 | 
er Truck does double manufacture insulation material from blast : 
 ope & furnace slag and coke. The company, ex 
trailer. pecting to get into operations by September, } 
will have a plant capacity of 50,000 tons 
annually, with initial operations at about | 
20,000 tons. The finished product will be 
> roduced through processes recently acquired 
provided inadequate warehousing space to the German insulation industry, and the 
meet increasing needs. Rather than build plant will be one of the most modern of t 
an addition, they decided to install a Baker its kind in the country. The firm will ! 
Hy-Lift Truck to tier material, thus using manufacture such products as baked batts, ‘ 
was tin only in sacs So wrapped blankets, and granulated wor 
speeding material movement—that more and more were installed, until today for the building construction industry. Presi 
the Company operates a fleet of 18 Baker Trucks: Eleven Hy-Lift Trucks, two dent of the new firm, which will maintain aie 
Low-Lift Trucks, two Fork Trucks, and three Platform Trucks. Besides obviating offices in Los Angeles and San Francisco, is 
the need for new building by increasing existing storage facilities, these tracks Harvey H. Head, formerly with Kaiser Co., 
are conserving time and manpower on handling operations throughout the plant. Inc. Vice president and chief engineer is 
A Baker Material Handling Engineer can belp you Charles W. Hawthorne, radeon with 
make similar savings. Write for information. Johns-Manville Co. : 
BAKER INDUSTRIAL TRUCK DIVISION of se Conny pc's ENGINEERS INSUFFICIENT 
FOR INDUSTRY NEEDS 


In Canada: Railway & Power Engineering Corporation, Lid. 


Western colleges and universities have 
evidently been unable to supply sufficient 
chemical engineers to meet the demands 
of the region’s industries, according to 4 
survey conducted among western members 


INDUSTRIAL TRUCKS 
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FOR THE BIGGEST NEWS 


ABOUT FOXBORO’s M-40 CONTROLLER 


1. New Reset Unit. Continuously 


variable reset resistance 
obtained without use of needle 
valves or lengths of capillary 
tubing. Time constants 
between 0.1 and 50 minutes set 
by simple lever. Rate-sensitive 
(Hyper-Reset) value is set by 
similar lever, coordinated for 
identical, simultaneous adjust- 
ment by operator. 


2. New Ball Bea Linkage 


Operates essentially like = 
versal joint. Unique ball con- 
tact permits free lateral move- 
ment without backlash or bind- 
ing. Made to extremely close 
tolerances. 


THE NEW 


New Proportional Band Set- 
ting. 0 to 200%, either direct 
or reverse action, is made by 
simple turn of a dial. No 
removing or changing of parts. 


Only One Field Alignment. 


New Control Relay; simple de- 
sign with ability to withstand 
overload up to 50 psi. Can be 
removed, inspected, or cleaned 
and quickly reassembled, with- 
out affecting initial adjustment. 


Entire Unit easily removed by 
disconnecting one link, three 
air connections and removing 
three retained screws. 


HE M-40 Conirol Unit is new inside and out. With 

all its added ruggedness, it has a supersensitivity 
usually associated only with laboratory instruments. 
Accurate adjustments are much easier to make, and 
cover a greatly increased range. Once they're set they 
stay “on the beam”. Maintenance is minimized — and 
very much simpler. Sub-assemblies can be removed 
and replaced without loss of original alignment. 

Advantages like these are the direct result of over 
thirty-five years of pioneering research and experience 
in the development and production of industrial 
instruments. 

If your own process involves the control of Temper- 
ature, Pressure, Flow, Liquid Level, Humidity, Density, 
Speed or Motion, look up the detailed facts on this 
better-engineered control unit. Write for Bulletin 381, 
The Foxboro Company, 16 Neponset Avenue. Foxboro, 
Mass., U.S. A. 


CONTROLLER 


The Only Controller with Peimaligwed Construction 
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Nichols 


of the American Institute of Chemicai 
Engineers by the Northern California 
Chapter. Results of the survey, conducted 


Jr., 


of Shell Dev elop- 


ANO BETHLEHEM-WEDGE 


by Mott Souders, 


MULTIPLE HEARTH 


FURNACES 
@ ROASTING—Ores and concentrates for pro- 
duction of acids and metals. 


@ CALCINING—Pigments, sludges, limestone, etc. 
to meet process requirements. 


@ ORVING—Sludges, ores, concentrates, etc. in 
finely divided or coarse state. 


Our more thon 55 years of 
experience is at your service. 
Use it to your profit. Nichols’ 
engineers available for con- 
sultation. Bulletins on request. 


ENGINEERING & 
RESEARCH CORP. 


60 WALL TOWER 
NEW YORK 5, N Y. 
UNIVERSITY TOWER BLDG. 
MONTREAL, 
CANADA 


Help for 


and PROC 
P 


@ Solve many of your storage and proc- 
essing problems with these rust-proof, 
acid-resisting, easy-to-clean Stock Pots. 

Made throcghout of 16 gauge, 18-8 
Stainless Steel, welded construction, with 
all inside welds ground smooth and pol- 
ished. 


METAL GLASS PRO 


CHEMICAL STORAGE 


ROBLEMS e 


ss STEEL 


STOCK POTS | 


SPECIAL EQUIPMENT 


These pots can be purchased with or 
without covers and if desired can be fitted 
with casters to make them portable. 

Write for complete specifications and 


prices. 
We also manufacture a complete line of 
Storage Tanks and Equipment. 


DUCTS CO. 
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ment Co., were disclosed and discussed 
at the education symposium presented at 
the western convention of the AIChE in 
San Francisco, August 25-28. Nearly 200 
persons were present at the symposium, of 
which approximately 30 represented most 
of the colleges of the 11 Western States. 
Western industry has been forced to 
use chemists in place of chemical engi- 
neers in many instances, the survey showed, 
and more than 50 percent of the chemical 
engineers at present in the West obtained 
their degrees from eastern universities; 
more than 75 percent of those with ad- 
vanced degrees graduated from schools in 
the East. Still another survey showed that 
26 western firms (representing 8 petroleum 
companies, 9 large chemical firms and 15 
smaller companies) had a total technical 
personnel of about 3,500 of which some 
400 represented chemical engineers. An- 
nual accession of chemical engineers for 
these firms was indicated to be about 100. 
Although most colleges of the region 
offer courses and degrees in chemical en- 
gineering, the University of Washington 
ind California Institute of Technology 
are the only ones whose chemical eng- 
neering curricula have been accredited by 
the American Institute of Chemical Engi 
necrs. The questionnaire to western 
AIChE members showed a marked senti- 
ment in favor of greater stress in chemical 
engineering curricula on unit operations 
and fundamentals and disfavor on empha- 
sizing shop work and laboratory chemistry. 
There was very strong favor toward a 
greater emphasis on the humanities; this 
sentiment seemed to increase propor- 
tionately with age of the engineers. 


GENEVA SPEEDS STEEL 
PLANT RECONVERSION 


A seconp battery of byproduct coke 
ovens and a second blast furnace have al- 
ready resumed operations at the Geneva, 
Utah, steel plant of Columbia Steel Co., 


according to a recent report. Only one of 


the four. batteries of coke ovens and one 
of the three blast furnaces had been kept 
in limited operation since war orders were 
filled. Three of the nine open hearth fur- 
naces were ready to go by the first of 
August. The plate mill is expected to re- 
sume rolling in the reasonably near future. 
Meanwhile, construction work on the 
company’s new $25,000,000 cold reduction 
sheet mill and tinplate mill at Pittsburg 
Calif., has gotten under way and actual 
erection of buildings was expected to start 
in September. When completed next year 
the new mill will be capable of producing 
some 500,000 tons of steel sheets and tin- 
plate. This will mark the first time cold 
reduced sheets and tinplate have been 
manufactured on the Pacific Coast. Orders 
already placed for equipment include those 
for two continuous electrolytic cleaning 
lines, continuous pickling lines, 14 hot-<ip 
tinning units, one continuous electrolytic 
tinning line and a sheet galvanizing line 
Anticipating an expansion of steel fabri- 
cating industries on the Pacific Coast, Co 
lumbia Steel Co. has filed application for a 
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LAVAL REFINERIES 


E LAVAL engineered systems for refining vege- 

table oil are designed for refineries of all sizes. 

Capacity of those already installed and in operation 
for years ranges from 2 to 24 carloads per day. 


Because De Laval systems are so carefully laid 
out, with especial attention to time-saving details, 
they make possible both higher yields and freedom 
from trouble in operation. Moreover, because men 
expert in oil refining and others trained in the needs 
of the vegetable oil industry do the engineering, 
De Laval systems occupy a minimum of floor space. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited __ 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVE 


NOTE THESE FEATURES! 


1 


Centralized Control permits addi- 
tion of reagents, increase or de- 
crease of capacities from one 
point. A single switch stops flow. 


Oil and reagent pumps are driven 
by one electric motor. 


Automatic flow controls are in- 
stalled throughout entire system. 


System can be operated by one 
man who has time to spare for 
other duties. 


Results are always uniform owing 
to precision control. 


VEGETABLE 


O; 
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YOUR STAINLESS STEEL 
EQUIPMENT WORKS 
 MAORE EFFICIENTLY 


Your engineers bave intimate knowledge of the re- 
quirements for new equipment in your plant — our 
engineers know how to translate those requirements 
into stainless steel vessels which will work best in 
your processing operations. Let’s pool this double 
engineering skill. 

We have specialized in the fabrication of stainless steel 
processing equipment since the alloy became a factor 
in the process industries. Our experience with this alloy 
is most useful to you when backed by your knowledge 
of the job to be done by the finished vessel. In that way 
you get processing equipment which lasts longer and 
works at lower operating cost. May we tell you more 
about our facilities and experience? 


S. BLICKMAN, INC. - 609 GREGORY AVE., WEEHAWKEN, N. J. 


SEND FOR THIS 
VALUABLE BOOK 

request on your letter- 
head will bring ovr 

ide, “What to Look 
| When You Specify 
Stainless Steel for Your 
Processing Equipment.” 


es * STULS © HEAT EXCHANGERS AGitators MIXERS 
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rate of $8 per net ton on finished stccl 
from Geneva to all Pacific Coast points 
from San Diego to Seattle. Present com- 
mercial rates, since termination of war 
emergency rates, are $12 to Pacific Coast 
ports from San Diego to Portland and 
$13.20 to Seattle. 


PLYWOOD-ADHESIVES FIRM 
CHANGES HANDS 


Conrrot of the $6,500,000 Harbor Ply 
wood Corp. of Hoquiam, Wash., has been 
sold to a group of Pacific Coast and eastern 
underwriters, according to a company re 
lease in August. Earl L. Kelly, president 
of the First California Co. of San Fran- 
cisco, becomes chairman of the board of 
directors. E. W. Daniels and M. W. 
Paterson of Hoquiam will remain as presi- 
dent and secretary. 

The corporation, with main plant and 
offices at Hoquiam, had a 1945. sales 
volume of more than $7,500,009. The 

lant has a rated annual capacity of 120, 
000,000 sq.ft. of % in., three-ply board and 
has three dryers, two cold presses and hot 
presses for manufacture of waterproof ex- 
terior grades. In fact, Harbor Plywood 
Corp. was the first firm in the Pacific 
Northwest to install a hot press and to 
make exterior type fir plywood by the hot 
process; this was in 1935. Since that time, 
the firm has become one of the largest ply 
wood glue producers in the Northwest. 
with a production estimated at close to 200 
tons monthly. Producing exclusively for 
its own plant requirements, the firm uses 
a patented process developed by its own 
engineers for the manufacture of synthetic 
resin adhesives. 


STARCH-GLUCOSE PLANT AT 
THE DALLES—CORRECTION 


Apptication for permission to build a 
$300,000 ( previously reported at $900,000 
Chem. & Met., June 1946, p. 170) starch 
and glucose plant at The Dalles, Ore., has 
been approved by CPA for Northwest 
Chemurgy Coop., Inc. The project, for 
which $150,000 was carmarked for con 
struction and $150,000 for equipment, 
would produce starch and glucose from off 
grade wheat or potatoes for distribution in 
the baking and ice cream trades. Mean 
while, the firm is expanding operations at 
Ellensburg, Wash., to include production 
of glucose as well as starch from cul 
potatoes. 


WESTERN INDUSTRY CONTINUES 
EXPANSION MOVES 


Amonc the expansion moves announced 
last month by western chemical process 
and equipment firms, the following ar 
illustrative of the increasing industrial in 
tegration of the region. 

Rubber Products—The Converse Rub- 
ber Co. of Malden, Mass., proposes to 
erect a $1,000,000 factory at San Ber 
nardino, Calif., to supply industrial rub 
ber goods to the expanding industry o! 
southern California. 

Petroleum Products—Tidewater Asso 
ciated Oil Co. has awarded to Bechtc! 
Bros. McCone Co., San Francisco, th« 
contract for construction of a crude dis 
tillation unit and control building, stills, 
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Light Weight 


(PEG GRAVITY 0.92) 


Moisture Permeability 


Flexibility in Thin Sections... Rigidity in Thick Sections 


YOU GET ALL THESE (AND OTHERS, TOO) IN 


DU PONT 


NOW THAT Du Pont’s newest plastic, polythene, is readily avail- 
able, it is rapidly “going places."” Among the “‘places’’ of interest 
are: containers, tubing, gaskets, cap-liners, tumblers, wrist watch 
straps, raincoats, refrigerator bowl covers. Polythene is odorless, 
tasteless and non-toxic, too. It can be heat-sealed. Polythene retains 
its toughness over an extremely wide temperature range. It con- 
tains no plasticizer. Polythene possesses outstanding electrical prop- 
erties. It is available in the form of sheets, rods, tubes, filaments REG. U.S. PAT.OFF 


and molding powder. It can be injection- or compression-molded, e 
extruded or calendered. Chances are you have one or more impor- £1E SS 
tant jobs that polythene can do for you better than anything else. (a | 
For full data, write E. I. du Pont de Nemours & Co. (Inc.), Plastics 


Dept., Room 109, Arlington, N.J. SETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 
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I am the 
Stearns Magnetic 
Trade Mark 


I stand for the highest type of magnetic engineering. 

I harness the forces of magnetism to help you re- 
duce production costs. 

I represent close to fifty years of pioneering expe- 
rience in the development of magnetic separation 
methods, magnetic pulleys and drums, lifting and 
suspended separation magnets, clutches, brakes and 
similar equipment. 

My engineering and laboratory facilities are avail- 
able for consultation and advice on the most profit- 
able and practical application of Stearns Magnetic 
; machinery to your problem. 

Whether you need protection for your product, 
machinery or employees against the hazards of tramp 


iron ... concentrations of ores and minerals for im- 
proved values... reclamation of metals... purifica- 
tions... moving material, my equipment will give 
you the most for your dollar value. 

My products operate in all types of industries with 
definitely profitable results. 

I may be able to help you. Consult Scearns Magnetic 
sales engineers. 


MAGNETIC MFG. CO. 


MILWAUKEE 4, WISCONSIN 
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tanks and other facilities at its Avon, 
Calif., refinery. Cost has been estimated 
at about $2,500,000. 

Atomic Testing—Contract for construc- 
tion of a missile test unit at the Atomic 
Proving Grounds at White Sands, near 
Alamogordo, N. M., has been awarded 
by U. S. Army Engineers, Albuquerque. 
Cost is placed at $967,200. 

Paper Board—Puget Sound Pulp & 
Timber Co., Bellingham, Wash., has 
awarded the contract for construction of 
a $500,000 paper board plant at Belling- 
ham, where the firm has a large mill pro- 
ducing sulphite and other pulps and alcohol 
from sulphite mill liquors. 

Gilsonite—Recently capitalized for $60,- 
000, the Ouray Producing & Refining 
Corp., Salt Lake City, has announced 
plans for construction of a small gilsonite 
processing plant to use material derived 
from deposits in the Uintah basin of 
Utah. 

Chemical Education—CPA approval 
was granted during July for the construc- 
tion of a $730,000 chemistry building to 
be erected on the Berkeley campus of the 
University of California. The present 50- 
year old structure is claimed to be imade- 
quate in view of the anticipated 20,000 
student enrollment this fall. 

Pulp Mill—Crown Zellerbach Corp., 
San Francisco, has let the contract for 
approximately $750,000 for the first phases 
of the firm’s $11,000,000 expansion pro- 
gram at Camas, Wash. Contracts will be 
let later for a kraft bleach plant at Camas. 

Research—Construction is now ready 
to begin on the research and engineering 
building for Gates Rubber Co., Denver, 
one of the largest industrial firms between 
the Rocky mountains and the Pacific 
Coast. Cost of the three-story structure 
is estimated at $260,000. ; 

Glucose—Northwest Chemurgy Coop., 
Wenatchee, Wash., is expanding opera- 
tions of its Ellensburg, Wash., plant to 
include the production of glucose from 
potato starch. The plant has recently gone 
on a year-round operating basis. 

Valves—A completely new, modernly- 
equipped plant for the precision manufac- 
ture of cast and ie steel valves and 
fittings is now being built in Los Angeles 
by Kerotest Pacific Co., which recently 
took over the Security Valve Div. of 
Security Engineering Co., Inc., of Whit- 
tier, Calif. 

Paper Mill—Recently-organized West 
Tacoma Newsprint Co., owned by 14 
western newspapers, is reconverting the 
former Cascade Paper Co. plant at Tacoma 
into a newsprint producer. A new mill 
is being reconstructed to produce 50 tons 
of newsprint daily, with later expansion 
to 80 tons daily. Production is expected 
to begin in early 1947. 

Natural Gasoline—W.. J. Cannon & As- 
sociates of Denver proposes to enlarge its 
natural gasoline absorption plant at Trini- 
dad, Colo., for production of liquefied 
petroleum gases. Cost is estimated at 
$750,000. 

Insecticides—Chipman Chemical Co 
proposes to build a plant on a 6.5-acre 
site in San Francisco to produce arsenical 
and chlorate weed killers, agricultural 
insecticides and fungicides. The firm now 
has a similar unit in Portland. 
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VULCAN has the organization 


and experience for Development 


OPERATIONAL 


EVAPORATION 


Economic Analysis of 
Requirements + Process 
Development + Process 
and Equipment Design - 
Fabrication and Erection 
Initial Operation 


For Production and Recovery of 
ALCOHOLS, ORGANIC ACIDS, ESTERS, 
ALDEHYDES, KETONES, ETHERS, GLYCOLS, 
PHENOLS, HYDROCARBONS, CHLORINATED 
HYDROCARBONS, ETC. 


PROCESSES anv EQUIPMENT 
THE VULCAN COPPER & SUPPLY CO., CINCINNATI, OHIO 


CHEMICAL ENGINEERING « SEPTEMBER 1946 « 


he 

& 

Ke 
179 


Still Going 


Strong After 
10 Years of 
Service... 


This Geary-Jennings is shown in 
operation at Climax Molybdenum .. . unit 
ee by Master Sampler, complete 
with controls. 


GEARY- 
JENNINGS 
Sampler 


This sturdy machine successfully oper- 
ates on Ore, Mill Pulp, Scrap Metals, 
Corn Grits, Malt, Coal and Corrosive 
Solutions of all kinds. Cutting all of 
the stream part of the time and trav- 
eling at uniform rate in a straight 
line at right angles to stream flow in- 
sures sampling equal percentages of 
all parts of the stream. This is the 
unique principle that gives Geary-Jen- 
nings supremacy in many fields. 


Write today for profusely illustrated 
Bulletin No. 451. 


THE GALIGHER CO. 


48 South 2nd East Street 
SALT LAKE CITY 1, UTAH 


(Write for address of nearest Galigher 
| Agent) 
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NEWS FROM ABROAD 


BRITISH GOVERNMENT ENCOURAGES INDUSTRIAL PLANTS 
TO SWITCH FROM USE OF COAL TO OIL 


Special Correspondence 


HATEVER THE new National Coal 
Board will do to raise the efficiency 
and productivity of the nationalized col- 
liery industry, it now seems certain that all 
fuel needs during the coming winter can- 
not be met out of British coal production. 
Stocks, even now dangerously low, are 
bound to decline further, and fuel con- 
sumers will have to go on using inferior or 
unsuitable grades. No wonder then that 
the government encourages the use of al- 
ternative fuels and industrialists are eager to 
respond to this call. In the chemical 
trades, unfortunately, there is little scope 
for the temporary switch-over to fuel oil 
recommended and subsidized by the gov- 
ernment. Moreover boilermakers are inun- 
dated with inquiries for conversion equip- 
ment, so that for lack of proper heating 
installations alone the coal saving by use of 
oil fuel next winter cannot but be small. 
Leading chemical manufacturers fear the 
coal shortage will continue for some time, 
and as supply of unsuitable grades has 
caused considerable difficulties during the 
war they are by no means unwilling to give 
oil a fair trial not just as a temporary ex- 
dient but for long-term substitution. 
{maperial Chemical Industries Ltd., it was 
officially stated, is considering not only the 


conversion of many coal burners but use 
of oil fuel in its £40,000,000 expansion 
scheme. Installation of oil burners would 
involve a large. capital outlay, but the 
company is now paying £3,500.000 more 
for its coal and coke than it did immedi 
ately before the war, and a saving on this 
extra charge plus economies in boiler plant 
labor would to some extent offset any ad 
ditional cost of new plant. 

Meanwhile the Chancellor of the Ex 
chequer has decided to remove the import 
duty for gas oil and heavy fuel oil from 
next year; until then he will pay a subsid 
to British consumers to relieve them of the 
cost of the import duty while still in 
force. This “will afford an appreciable re- 
lief against higher operating costs of oil 
burning plant compared with coal-burning 
plant” and is hoped to result in conver 
sion from coal to oil to the maximum ex 
tent possible. Informed circles doubt 
whether this concession is going far 
enough. Without duty fuel oil still costs 
nearly twice as much as coal giving the 
same amount of heat, and lower import 
prices and distribution costs are needed to 
reduce the cost of fuel oil further. 

But even if chemical manufacturers, ir- 
respective of cost differences, switch over 


LEE is now in position to 
make reasonable deliveries 
on your most urgently 
needed processing equip 
ment. The unexcelled facili- 
ties of our entire organiza- 
thon are at your disposal —to 
aid in developing new 
designs for modernization, 
rehabilitation 


complete equipment for new 
operations. 


All Lee Kettles ore 
built to ASME Code 
and Certificates fur- 
nished with each job! 


METAL PRODUCTS 


COMPANY, INC. 
PHILIPSBURG, PA. 


© JACKETED KETTLES 

*“NOCOK” AND 
SRINET TANKS 

* PULP AND STORAGE TANKS 

© JACKETED TANKS 

* AGITATORS AND 
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A 
7 7 F AGITATOR KETTLES 
+ * FLUSH TYPE VALVES 
7 AND BUILDS 
y« or / 4 


* 
GENERAL AMERICAN 
PRODUCTS 


FILTERS 
DRYERS 
CALCINERS 
EVAPORATORS 
TURBO-MIXERS 
DEWATERERS 
TANKS 
TOWERS 


ononal Umenican 


OFFICES: Chicago, Sharon, Louisville, Orlando, Washiagton, 0. C: 
St. Louis, Salt Lake City, Cleveland, Pittsburgh, 
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This booster body is o typi- 
cal corrosion-resistant appli- 
cation of Ampco Metal using 
rolled sheet Grode 15, cen- 
trifugel castings Grade 16, 
ond extruded rod Grode 15. 
Welded with Ampco-Trode 10. 


Coated Aluminum Bronze Electrodes 


Longer life ...low- 
er cost on units for 
processing corro- 
sive substances: 


In the routing of liquids, 
semi-fluids, and liquids 
containing solids in sus- 
pension, such os 


Acids 

© Petroleum sludge 
Alkaline solutions 
Sea water 

® Mine waters 

® Food product liqvors 
® Hot brine 


. Under varied 
ditions of 


Corrosion 
Velocity 

Tempercture 
Pressure 

© Consistency 


« @ combination proved successful 
where corrosion-resistance is essential 


The wisdom of fabricating with Ampco Metal and weld- 
ing with Ampco-Trode is being demonstrated daily — 
in the original construction of complete units subject to 
corrosive action, as well as fabricated parts. 


Ampco Metal is a complete series of aluminum bronze 
alloy variations, available as castings, forgings, sheets, 
rods. All surfaces, whether cast or machined, are pro- 
tected naturally by an oxide film that provides additional 
resistance against corrosive attack. This film, when in- 
jured, replaces or heals itself. 

In addition to its ability to withstand the destructive 
action of a wide range of caustics and acids, Am » 
Metal has other desirable service qualities not fou 
other anti-acid metals: High tensile strength. Good p bon 
tility. Less weight. Favorable hardness to resist squash- 
ing, wear, impact, fatigue. 

Ampco-Trode coated aluminum bronze electrodes 
give a weld with the same excellent physical properties 
that Ampco Metal provides in the component parts. 

Ask our engineers and production specialists to help 
you adapt fabricated assemblies to = fr requirements. 
Send us your prints for suggestions. Write for bulletins. 


Ampco Metal, Inc. 


Department CM-9 Milwaukee 4, Wisconsin 
Field Offices in Principal Cities 
The Motel >t 


| building purposes. 


| tions to the paint industry. 


to oil fucl to avoid stoppages of work next 
winter, the coal intake is likely to remain 
substantially above prewar levels. Gas and 
coke manufacturers who alone account for 
nearly one-quarter of Britain’s coal con 
sumption expect this vear to exceed their 
prewar consumption by 20 percent. The 
resulting additional output of byproducts 
is being absorbed by the chemical trades 
without anv effort. On the contrary, like 
coke and gas, coal-tar and derivatives re 
main in short supply. Larger deliveries of 
phenol to plastics makers have cut sup 
plies available for pharmaceutical manu 
facturers. Coal-tar and pitch for road mak 
ing and building can be provided only by 
reducing exports 

The position is not different for many 
other chemical raw materials. Increased 
orders for whiting from the Ministry of 
Food were met only by lowering alloca 
Linseed oil 1s 
under a new scheme, reserved for building, 
transport and essential industrial paints 
makers must use the 4,000 tons of linseed 
oil a month supplied to them in such a 
way that the government can count on 
specified quantities of paints becoming 
available. Even in the case of such a com 
paratively unimportant material as plaster 
of Paris, manufacturers have been asked 
to give preference to dental and surgical 
requirements, cutting down on supplies for 
In the case of glue and 
gelatine control over distribution, only re 
cently removed, has been re-imposed 

In all these instances the fundamental 
problem is that the supply does not meet 
the demand and that some consumers must 
go short until production is extended. The 
unexpectedly high home demand has 


| forced the government to go slow with its 
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export promotion schemes. For copper, 
lead fell sine the slight export concessions 
introduced in the middle of June were 
cancelled only seven weeks after they were 
made, and in the case of glycerine, ex 
ported mainly under a commitment en 
tered towards the United States last 
November, the government has been criti 
cized for not foreseeing the present short 
age. In general, however, the process of 
decontrol continues. Restriftions on the 
use of fertilizers, rubber, and tanning 
agents are among those ended or relaxed 
in the past few months. 


USE OF SUBSTITUTES 


Persisting shortages of essential raw ma- 
terials are, of course, giving a stimulus to 
substitution measures. Soapless detergents. 
for instance, will soon become available in 
larger quantities; until then exports will be 
limited to token shipments. Some of these 
specialties designed to meet the demands 
of special consumers (e.g., for washing milk 
bottles, plates and spoons, or for big laun- 
dries) are now being made in greatly in- 
creased quantities, and it is hoped to extend 
their use by developing special types to 
prevent corrosion, against mold and pest 
and in connection with drugs. Meanwh le 
they are fulfilling a useful task in helping 
to economize in soap and fats. The short: 
age of paint oils is proving a great incen 
tive for makers of substitute solvents for 

int pigments, and there are many other 
instances of commodity shortages directly 
stimulating chemical research. Though 
manufacturers are unwilling to publicize 


‘Complete assemblies fabricated from 
Metal 
ed with 
Trode 
| 
‘ | 
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Western Manufacturing Company of Detroit 
uses Morse Flexible couplings at all shaft- 
connecting points in their Model 9000-E 
transmission and secondary speed reducer. 


Morse Flexible couplings—in either roller 
chain or silent chain design—are available 
in a wide variety of stock sizes. Data on 
larger sizes on request. 


MORSE CHAIN COMPANY — Ithaca, N.Y. — Detroit 8, Michigan 


Si ROLLER and SILENT CHAINS 
SPROCKETS © FLEXIBLE COUPLINGS + CLUTCHES 
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a Portable All-Purpose UNIT 


fips range and versatility of 
tandard Conveyor equip- 


ment is the result of nearly 40 
years of close contact with con- 
veying problems — large and 
small installations. 


If you need just a light, portable 
section of conveyor to speed 
handling in warehouse or on 
shipping platform — complete, 
continuous flow system linking 
manufacturing or packaging 
operations — or a portable unit 
to speed handling in storage 
and shipping areas — Standard 


AND PILERS 


ROLLER-BELT-SLAT-PUSHBAR CONVEYORS 
SPIRAL CHUTES 


Conveyor Company can supply 
you with any one or all three. 
Write for “Conveyors by Standard” 


Bulletin No. CM-96 — a valuable 
conveyor reference book that will be 


useful to you. 


STANDARD CONVEYOR CO. 
General Offices: North St. Paul 9, Minn. 


PORTABLE CONVEYORS 


their plans, many of them scem to count 
on a prolonged continuation of present 
shortages. One crucible manufacturer con 
templates the production of insulating re 
fractories, demand for which is expect! 
to profit from the need for fuel cconom: 
and will develop other “carbon specialtics. 
British Glues and Chemicals Ltd. is 
paying attention to “materials previous!) 
regarded as unsuitable for gelatine and 
glue manufacture” and Distillers Co. pre 
pares for “alternative raw materials to take 
the place of industrial alcohol.” Bakelit: 
Ltd. is installing new equipment for mak 
ing vinyl plastics and urea molding mate 
rials, not previously made by the company, 
and Dufav-Chromex Ltd. has developed a 
new low-density product consisting of 
multitude of resinated paper cells bonded 
between two thin skins of practically am 
material which combines verv low weieh 
with extreme streneth and is recommended 
for a good manv construction materials. In 
all these instances the wish to evolve alter 
natives for materials in short supply is the 
mainspring of new activitics. 


TRADE 


In view of existing shortages in the hom 
market it remains to be scen whether the 
government will demand from chemical 
manufacturers in future the same concen 
tration ou exports as im the past. ‘The 
holiday period naturally caused a slight ce 

cline im production and shipments, br 

with fucl and raw material shortages in th. 
face of an expanding home demand for es 
sential purposes the export drive will, at 
least in some sectors of the chemical i 

dustries, have to take second place behin 
vital domestic needs. Chemical trade be 
tween the United States and Creat Britain 
shows a substantial balance in favor of th« 
former. Chemical manufactures from 
U.S.A. figures in the British trade return 
for the first half of 1946 with £2,247,7¢ 

as compared with £4,927,155 in Januar 

June 1945 when war supplies great! 

swelled the total and £2,834,560 im th 
whole of 1938. It thus scems certain that. 
even if U.S.-British trade declines furth« 

the United States will remain Britain's 
leading supplier of chemicals. Britis! 
chemical imports from all sources in Jan 

ary-June 1946 totalled £8,.725,230 again 

£11,454.897 in the first half of 1945 an 
£13,612,694 in the whole of 1938. 

In the British export trade in chemical 
products the United States are much les 
prominent. In January-June 1946, L60¢ 
890 worth of chemicals were shipped to 
U.S.A. against £1,536,987 in the first 
half of 1945, and £941,224 in the whole of 
1938, while all British chemical expo 
amounted to £31,695,027 as compar 
with £16,443,792 in the first half of 194 
.790 in the whole of 1938. 


INTERNATIONAL CHEMISTRY 
CONGRESS IN PARIS 

Reportinc from Paris, the McGraw: 
Hill World News says that for the first 
time since before the war, an Interna 
tional Congress of Industrial Chemistry 
will meet in Paris from September 22 to 
28. This will be the twentieth such me« 
ing sponsored bv the French Societe de 


PREGMATIC TUBE SYSTEMS 


Chimie Industrielle, and will bring to 
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froduciton Gomen? 


Makes Scaife Cylinders 
Uniformly Dependable 


Scaife “Production Development” is a 
never-ending search for ways of improv- 
ing manufacturing technique. New 
equipment, new processes and new 
methods are constantly being investi- 
gated—and those advantageous are 
adopted. Shown above is part of a bat- 
tery of presses recently installed for the 
production of Scaife Cylinder Base Rings. 
Other product development projects re- 
cently adopted range from selection of 
materials to final inspection—and all 
make Scaife products a better buy for you! 


Scaife Company 


FOUNDED 1802 
OAKMONT (Allegheny County),PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITIES 
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PRESSURE, TEMPERATURE, FLOW, ELECTRICAL 
AND LEVEL MEASURING INSTRUMENTS 


UNITED STATES GAUGE 


INSTRUMENTS Tell 


6 out of 10 


manufacturers of 
original equipment 
specify U.S.G. 


DIVISION OF AMERICAN MACHINE AND METALS, INC, 
SELLERSVILLE, PENNSYLVANIA (1) 


OF 


STEEL—STAINLESS STEEL—NICKEL—MONEL 
INCONEL — COPPER — EVERDUR — HERCULOY 
HASTELLOY — ALUMINUM and CLAD STEELS 


LEADER IRON WORKS, 


DECATUR. 


2200 N. JASPER 


LEADER BUILDS 
TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT EXCHANGERS and SPECIAL EQUIPMENT 


ILLINOIS 


| will be discussed. By 


| 


| gcther delegates from 35 


countries, in- 


cluding the United States, France, Great 
Britain, USSR, Italy, Switzerland, Hol- 
land, Belgium and Luxemburg. 


Under the direction of Robert Bien- 
aime, president of the Socicte de Chimie 
Industrielle and honorary president of the 
Association of French perfumers, the Con- 
gress will be divided into twenty sections 
covering all phases of industrial chemistry. 
Not only new technological developments 
but also factory management problems, 
laboratory techniques, scientific and in- 
dustrial organization, and marketing prob- 
lems (both national and _ international) 
early August over 
200 papers had been received by Jacques 
Baudry, the Congress’ Secretary General. 

Following four davs of mectings and 
conferences, the Congress delegates will be 
| escorted on sightseeing tours and also on 
to factories and research institutes 
in France. Among the visits scheduled is 


visits 


/an exploration of the Pommery champagne 


| 


Dominique, 
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company's wine caves at Reims. 

The Societe de Chimie Industrielle, an 
organization founded in 1917 with the 
primary purpose of spreading chemical 
knowledge and bringing together chemists 
from scientific laboratorics and from the 
industries for their mutual benefit, had 
sponsored an International Chemical Con 
gress ever since 1921 until the outbreak 
of war in 1939. The 1939 reunion, sched 
uled for Warsaw at the end of Septem- 
ber, was regretfully cancelled. Neverthe- 
less the Seciety—which managed to hold 
itself together throughout the war—pub 
lished clandestinely, whil« the Ger 
man occupation, some of the papers pre 
pared for that Warsaw Congres 

Papers from the present Congress will 
be available with considerably diffi 


under 


less 


culty. Inquiries for them should be ad 
dressed to the Secretariat of the Con- 
gress, Maison de la Chimie, 28 rue St. 


Paris VII. 


MEXICO IS DEVELOPING 
DRY ICE INDUSTRY 


has what is ad 
and largest deposit 
so far known, its 


Atrnoucn Mexico 
mittedly the richest 
of carbon dioxide 
dry ice industry is in its infancy. Dniling 
in search for oil made in 1921 in the 
northern part of the state of Veracruz 
brought the discovery of an extremely rich 
CO, deposit. Up to now, however, onl) 
one well is exploited, by an American 
owned company, the Compafiia Mexicana 
de Hiclo Seco, S. A., which is the only 


gas 


producer of dry ice in the country. The 
Hielo Seco company took the deposit 
over in 1929, after the Texas Co. had 


abandoned it in 1928—after unsuccessful 


attempts to get a 100 percent pure 
product. 
The Carbono well (the location was 


named the name of the gas) has a dail 
capacity of seven million cu. ft. of gas 
flowing at a pressure of 70 kg. per sq. 
cm., which compares favorably with the 
output of the much smaller American 
wells, such as those of the Imperial 
Valley, whose production varies between 
50,000 and 200,000 cu. ft. per well. 
Present capacity of the plant is 1,000 
tons of dry ice monthly—a figure whic! 


| 
3000 
| 
COPPER PROCESS EQUIPMENT 
| oft 
i 
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ACIDS 


Impressive Reconda for trouble- 
free performances are constantly maintained by 
WILFLEY Acid Pumps in modern chemical 
plants all over the world. Exclusive features of 
design and construction, plus individual engi- 
neering on each application, make WILFLEY the 
ideal pump for low-cost handling of acids, corro- 
sives, hot liquids, mild abrasives. Works on both 
intermittent and continuous operations. 10- to 
2,000-G.P.M. capacities, 15- to 150-ft. heads and 
higher. It's the pump to buy when you want low 
costs...Write or wire for complete details. 


A.R. WILFLEY & SONS. we. 


DENVER, COLORADO, U.S.A. 
New York Office: 1775 Broadway, New York City 
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REILLY 


The Reilly Isoquinolines \ 
are but two of the more than 
twenty-five coal tar bases that | ISOQUINOLINE 
have been made available in re- | 
fined form through Reilly re- 


search. While these bases have 


only recently become commer- 


cial products, they have already 


achieved an important place Eceount 

in the field of useful organic Molecular Weight ...129.06 
Freezing Point ...... 25.6°C 

chemicals. Boiling Point........ 243.2°C 


Reilly Coal Tar Bases are 


used in the manufacture of 


3-Methylisoquinoline 


vitamins, synthetic rubber, 


medicinals, waterproofed cloth, 


insecticides, wetting agents, fun- 


gicides, inhibitors for steel pick- 
ling, rubber accelerators, poly- 
merization modifiers, germicides 


—and a host of other products. 


This 56 page booklet and supple- 
ment, describing the complete line 
of Reilly Coal Tar Chemicals, Oils, 
Acids, Bases and Intermediates, 

will be sent on request. 


REILLY TAR & CHEMICAL CORPORATION 


Merchants Bank Bidg., Indianapolis 4, Ind. 
500 Fifth Ave., New York 18 «+ 2513 S. Damen Ave., Chicago 8 


| Mexico City and Monterrey 


can be increased to 5,000 tons as soon 
as equipment still unavailable can be in 
stalled. Present production now reaches 
some 12 tons a day of 100 percent pure 
dry ice. The company claims that its dry 
ice is purer than that produced in the 
United States, and is currently export 
ing part of its production to Corpus 
Christi, Tex. 

According to the statistics made by 
the Tax Department of the Federal Fi 
nance Ministry, production of dry icc 
of the plant was 5.332 kg. in 1944, 
1.163.996 kg. in 1945, and for the first 
four months of 1946, 517.389 kg. Out 
put is gradually increasing but still is far 
from full capacity, due mainly to lac} 
of sufficient demand for this new product 
and to transportation difficulties 

So far, the manufacturing company dc 
livers over 50 percent of its output to 
another company, the Liquid Carbonic de 
Mexico S. A., which converts it into 
liquid in the plants it owns in Tampico, 
The liquid, 
bottled in steel containers, is sold to 
soft drink manufacturers. However, Hiclo 
Seco plans to develop use of dry ice as 
a refrigerating product. To overcome th« 
fundamental objection to shifting to the 
new product, the high cost of the sp 
cially equipped railway cars and trucks, 
it is preparmg a financing scheme which 
will make these vehicles more accessible 
to prospective users of its product 

Even now dry ice is used as a refrig- 
crating product by a growing number 
of industries. The Stille Laboratories use 
it in Mexico City for the manufacture 
of penicillin, a maker of ice cream bricks 
in Monterrey has adopted it, and a grow 
ing number of meat and fish packers on 
the Gulf Coast are turning to it for ship 
ping of their perishable products to the 


| mterior of Mexico. 


state 
years 


Manufacture of dry ice in solid 
enjoys the tax franchise for ten 
granted to new and necessary industries 
by the Mexican Government. However, 
when it is liquefied, it has to pay 60 
centavos (13 cents) per kg.—in this case 
paid by Liquid Carbonic Co. Manufac- 
turer's price to distributor or large con 
sumers-direct distribution to the _ latter 
will start next spring—is 200 pesos (about 
$40) per ton at Tampico, or 250 pesos 


delivered at Mexico City or Monterrey. 


Interior view of Mexican plant in the 
State of Veracruz which is now pro- 
ducing 12 tons a day of 100 percent 
pure dry ice from a rich CO, deposit 


| 
| 
Physical Constants of the Pure 
“Physical Constents of the Pure 
Moleculer Weight ...143.08 
Freering Point .... ...64.6°C 
4 
Reilly Ce al Jar Chemecabs fe im 
Parad 
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Research Presents 
Three New Chemicals with Future 


\ Among the many new chemicals Hooker Research has Benzotrifluoride is a water white liquid with an aroma- 
' developed during the past vear, the three listed here have tic odor. It is completely miscible with most organic sol- 
past pletel, 
proved of such interest to research chemists and in such vents. Thermal stability is excellent and under nitration 
+ different areas that we feel warranted in bringing them or chlorination the CF3 group is strongly meta directing. 
to your attention again. Should a scanning of the con- A study of possible applications indicates that Benzo- 
" densed description cause a desire for more detailed in- trifluoride may be of value in several industrial fields; 
: formation on any of them, we shall be glad to send you dyestuffs, dielectrics, medicinals, insecticides, or other or- 
Technical Data Sheets giving more comprehensive physi- ganic chemical synthesis. 
( ealand chemical characteristics. The coupon below makes 
fo it easier for you to request additional information. LIQUID LAURYL PYRIDINIUM CHLORIDE 
le a 
to 77° MIDE 
lo C — NH; Molecular Weight (ave. active ingredient) |. 292.3 
Specific Gravity. 15.5° /15.5°C 1.00 
¥ Molecular Weight Freezing point 
he Melting point 123°C Boiling point 100°C 
x Boiling point 297°C pH 7.0 
ks, Flash point 164°C . 
h Fire Liquid L. P. C. is a water solution of Lauryl Pyri- 
vle dinium Chloride. It is a purified, non-staining, odorless, 
Benzamide (Amide of Benzoie Acid) is a white, free-flow- practically colorless product. It is miscible in any pro- 
J ing monoclinic crystalline material. It is soluble in alco- portion with water and water miscible solvents as lower 
eT 
a hol, acetone, hot water, and hot benzene; slightly soluble alcohols, acetone, and glycols. It is a cationic surface-ac- 
ure in cold water and other solvents. tive quaternary ammonium derivative possessing strong 
ks Its physical and chemical properties suggest its pos- bactericidal and bacteriostatic properties. 
ww sible application in the field of organic synthesis, includ- Its germicidal, detergent, and penetrating characteristics 
ip ing dyestuffs, pharmaceuticals and plastics. It is compa- suggest many possible applications in the field of deter- 
the dble with a limited number of resins including cellulose gent antiseptics, in the preparation of fungicides and dis- pie, 
acetate and nitrocellulose with which it forms a firm infectants, and in textile finishing compounds. It also has Mi: 
ate transparent film. possibilities in the preparation of cosmetic cotton, sterile 
re bandages and other bactericidal or germicidal specialties. 
BENZOTRIFLUORIDE 
60 
ise 
tac 
F 
on 
Molecular Weight 146.1 
out Freezing range -28.5° to -29.5°C 
CSOS Boiling range( ASTM,98°,) 2.5° including 101°C 
rey. Refractive index, n20 
he Specific gravity 1,197+.001 
nt 
sit 


COMPANY 


Benzotrifluoride 
Liquid Laury! Pyridinium Chloride 


N 

S FORTY SEVENTH ST., NIAGARA FALLS, N. Y. 

New York, N.Y. Wilmington, Calif. Tacoma, Wash. 
Street 


Caustic Soda Muriatic Acid Sodium Sulfide 
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R many years, ducts, vents and 
stacks of Transite Industrial Vent 
Pipe have helped solve corrosion 
problems in more than 45 types of 
industries. 

This strong, durable pipe success- 
fully resists many of the corrosive 
fumes, vapors, dusts and gases en- 
countered in industrial operations... 
providing effective and economical 
venting service. 

Transite Industrial Vent Pipe is 


45 types of 
industries! 


rustproof... highly weather-resistant 

.. needs no paint. Made of asbestos 
and cement, it is light in weight. . . 
easy and economical to install. Avail- 
able in sizes up to 36" in diameter, 
with a complete line of Transite fit- 
tings to assure Corrosion-resistance 
throughout the system. 


For details, writeforData 
Sheet DS-336. Address 4 
Johns-Manville, Box 290, 

New York 16, N. Y. 


Typical industries in which Transite Industrial Vent Pipe is used 
Aircraft Dairy Gas Petroleum Shipbuilding 
Automobile Drug Glass Potash Shoe 
Baking Electrical Laboratory Pulp & Paper Smelting 
Bleaching Explosive laundry Quarrying Soap 
Boller Works Farm Machinery Leather Railroad Soft Drink 
Brewing Food Meat Packing Rayon Sugar Refining 
Canning Foundry Metal Refrigeration Textile 
Ceramic Furnace Mining Rubber Tool 
Chemical Furniture Paint Sewage Works Water Works 
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GERMAN CHEMICAL OUTPUT 
RISES IN U. S. ZONE 


Over-aLt production of chemicals in 
the U. S. Zone in Germany stepped 
head again in May, with the industry 
— at 28 percent of estimated cur- 
rent capacity, according to a report by 
U. S. occupation officials. Fertilizer out- 
put was up all along the line—in cyanamid, 
phosphates and potash. After reaching 
a postwar high in April, production of 
soda ash fell back 6 percent in May to 
4,500 metric tons. Calcium carbide was 
practically unchanged, but in two other 
basic inorganic chemicals—caustic soda 
and sulphuric acid—there were monthly 
gains. In addition to soda ash, crude coal 
tar was one of the few important chemi 
cals to record a decline in May—S8 per 
cent below April 


PAPER MILL BEING BUILT 
IN RUSSIAN UKRAINE 


A carcr paper mill to employ 10,000 
workers is under construction in Zhida 
chev, Drogobych Region of the Ukraine 
Covering an area of over 100 acres, the 
mill will have 14 paper and cardboard 
machines and an auxiliary factory to process 
the timber. A heat and power plant work 
ing on natural gas fed eae the Dashava 
gas deposits will supply the mill's powe: 
needs. The river Str) will be dammed 
to provide water for the power plant 
and the mill. Projected daily output 
set at 190 tons of newsprint, 170 tons 
of writing paper and 160 tons of card 
board. In addition, the mill will be abi 
to produce large quantities of ledgers anc 
other stationery items. 


NEW SUPERPHOSPHATE MILL 
IN OPERATION AT RIGA 


A tarce, modern superphosphate mul! 
that is annually to supply the farm fields 
of the Baltic republics with 180,000 tons 
of fertilizer has just been put into op 
eration in Riga, the Latvian capital. The 
first enterprise to be launched in that 
republic under the new Russian five-year 
plan, it is completely mechanized and 
turns out much more fertilizer with a 
smaller number of workers than mills of 
this type did before the war 


NEW METHOD CHANGES COLOR 
OF STAINLESS STEEL 


A metuop of changing the color of 
stainless steel by adding several clements 
to the alloy has been evolved at the 
Stalin Steel Institute in Moscow. Aca 
demician N. T. Gudtsov, under whose 
supervision this work is being conducted, 
told the Russian press that the steel thus 
treated acquired a golden hue. It melts 
well and is suitable as a decorative mate 
rial for architectural and sculptural pur- 
poses. The use of this colored steel will 
be of considerable economic value since 
it will require no protective coating. ‘Ihe 
new steel is now being tested for resistance 
to corrosion. 


| Pre 
2 Ducts 
These 
fight Corrosion | 
Johns-Manville BA 
TRANSITE 


Speed 

Conductivity or pH 

Per Cent Oxygen 
Per Cent Combustib es 


Motion oF Position 


FEATURES 
1.Sustained accuracy and stability insured by careful 
design and the use of the null balance principle. 


2. Trouble free service insured by sturdy Electronic 
Detector which replaces moving parts and delicate 
instrument suspensions. 


3.Comparison of related factors made easy by contin- 
vous records of as many as four factors on a single chart. 


4.Maintenance simplified by easy access to cil parts 
and by exchangeable unit assemblies. 


5. Attractive control panels assured by identical 
styling of all recording instruments. 


6. Panel space saved by installing two controllers 


RK in one instrument. 
7 Choice of three controls—air, on-off electric, modu- 

lated electronic. 

the 8.Easy installation—no careful leveling or protection 
ee Standardized Bailey Electronic Instrument against vibration. 
cted, for indicating, recording and controlling 

thus the factors listed above. Ask for Bulletin 231 
melts 
nate 

[BAILEY METER COMPANY 


1054 IVANHOE ROAD CLEVELAND 10, OHIO 


Controls for Processing 
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PRESSURE DENSITY 
% OXYGEN RATIO 
% COMBUSTIBLE 
‘ 


*@ One piece comstruc- 
tion beating sections (pat- 
ented) of high test cast 
iron and will withstand 
oe pressures up to 250 
lbs. 


*® No soldered, brazed, 
welded or expanded con- 
nections to become loose 
or develop leaks. 


% No electrolysis to cause corrosion, 
breakdowns, leaks, or heating failures. 


That's why GRID Unit Heaters 
withstand the corrosive fumes in 
chemical plants without maintenance. 
In many plants where the corrosive 
fumes of HCI and Cl, are prevalent 
GRID Heaters have been operating 
for 8 or 10 years without mainte- 
nance. Complese information upon 
request. 


or booklet 
in Unit Heaters” 
—free upon request. 


D.J. MURRAY 
MANUFACTURING CO. 


WAUSAU WISCONSIN 


| of monomeric vinyl chloride at Schkopau; the ings. Most of the special electrical equipment 


| chlorine plant at Hochst. Included are a dia- High Explosives: Manufacture of Nitro- 


|GERMAN CHEMICAL INDUSTRIES 


Copies of original reports from which the abstracts presented here were taken may 
be obtained from the Department of Commerce, Office of the Publication Board, 

Washington, D. C. Make check or money order payable to the Treasurer of the 
United States. Order by PB number, title and author. (Title, author and PB Teport 
number as well as date, number of pages, price for microfilm copies and price for 
photostat copies accompany each abstract published below.) Do not send orders 
for these reports to Chemical Engineering. 


Vinyl Chloride, Polyvinyl Chloride, Chlori kiloampere switch for the electrolysis current, 
nated Polyvinyl Chloride, and Bristles, Cane an alarm cutout, a mercury pump (rated 
and Fibers. I. G. Farbenindustrie, Leipzig Area capacity not given), layout of cell and de 

-This report describes the following: The composer. Lists of material, translated into 
plant apparatus, raw material, process, and uses English accompany some of the detail draw 


continuous polymerization of vinyl chloride is listed as products of Voight and Haeffner 
at Schkopau; the batch polymerization of vinyl A. G., Frankfurt. For chlorine storage at this 
chloride at Bitterfeld; chlorinated polyvinyl plant, two 60-ton and six 13-ton tanks were 


chloride at Bitterfeld; polyvinyl chloride syn- placed in a bombproof shelter which was sup- 
thetic bristles and cane at Wolfen; and chlori- plied with compressed air by single stage com- 
nated polyvinyl chloride filament and staple  pressors from another portion of the operation 
fiber at Wolfen. Flowsheects and photographs The flowsheet is labeled “Chlomatron.” This 


for the above processes are*shown. (W. L. sodium hypochlorite is the final product of the 

Wood; PB 19269; Jan. 1946; 37 p.; M. 50¢; plant. The drawings were all prepared by the 

P. $3 U. S. Industrial Chlorine Commasion. (1. G 
; Farbenindustric; PB 19685; June 1943; 3 p.; 
Flowsheet for Chlorine Plant—This docu- M. 50¢; P. $1 

ment consists of a flowsheet and descriptive list 


of apparatus indicated thereon of I. G. Far- Operating Data and Costs of I. G, Farben 
ben’s chlorine plant at Leverkusen. (I. G. — industrie A. G. Chlorine Plants—This docu 
Farbenindustrie; PB 24929; Mar. 1946; 5 p.; ment comprises the cost accounting sheets of 
M. 50¢; p. $1.) I. G. Farben’s chlorine and chlorine byproducts 


: manufacture at all their plants. The dates cov 
Drawings of: Sodium Hypochlorite Flow- ered vary from 1939 to 1944. (1. G. Farben 
sheet; Plant of Building 214; 7 Meter Mercury _ industrie PB 24930; 1939-1944; 90 p.; M. $1; 
Cell; 9 KA Switch—These drawings are of the P. $6.) 
I. G. Farben 7-m. horizontal mercury cell 


grammatic flow chart of equipment of the entire guanidine. Ninth Partial Report—This is a 
process, a building plan, detail drawings of in- translation of a written description of the proc- 
dividual pieces of equipment such as a nine- ess for the manufacture of nitroguanidine as 


KS AND PRESSURE VESSELS 


We design. fabricate and erect all 
types of storage tanks for liquids 
and gases; welded steel pressure 
vessels, elevated water-tanks, creo- 
soting cylinders. pulp digesters, 
chemical vats, kiers, etc. 


Cole accuracy and precision in 
steel plate construction have main- 
tained a clientele of satisfied cus- 
tomers for over 80 years. 


Estimating figures 
or firm quotations 
supplied without 
obligation. Submit 
specifications, or 
describe your re- 
quirements in de- 
tail. 
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These views, in Eastern edible oils plant, show “Before” and “After” ATLAS Construction 


FLOORS that carry No Maintenance Cost! 


THERE’S AN ATLAS CEMENT TO MEET EVERY CORROSIVE CONDITION 


ATLAS has solved corrosion problems in every field of organic fats, oils, greases, solvents . . . and they withstand 
chemical industry. ATLAS Cements are available to meet widely varying temperatures. Put your problem up to our 
any condition and corrosive, from the concentrated acid Engineering Department and let us design for you a trouble- 
to the concentrated alkaline. These cements are inert to free floor to meet the conditions existing in your plant. 


Contact an Atlas representative at the nearest listed address . . . and write our 
Mertztown Office for Technical Bulletin No. TV—11-C 


mm in a corn syrup refinery, the 
mm destructive effects of sugar 
mam syrup, organic acids, sol- 

vents and oils, are nullified 
by this ATLAS floor. Note 
concrete under piers is 
covered with Atlas ZEROK— 


acid and alkali proof coating. 
PRODUCTS COMPANY OF PENNA. 


In this dye manufacturing MERTZTOWN PENNSYLVANIA 

Plant, muriatic and sulphuric 4 *ATLANTA 3, Go., 452 Spring St., N. W. 

acids, alkalis and other cor- tae , *CHICAGO 1, IIl., 333 No. Michigon Ave. PITTSBURGH 10, Po., 4656 Old Boston Rd. 
rosives must be reckoned ; ‘=; *DETROIT 2, Mich., 2970 W. Grand Bivd. SPRINGFIELD, Po., 355 Fairview Rd, 


with. The floor under the i 
Gites & of NEW YORK 16, N. Y., 280 Madison Ave. ST. LOUIS 8, Mo., 4485 Olive St. 


acid-proot brick, jeined with | ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 
proof cement. | . : *DALLAS 5, Tex., 3921 Purdue St. *KANSAS CITY 2, Kan., 1913 Tavromee Ave. 
aay 4 ee *DENVER 2, Colo., 1921 Bloke St. *LOS ANGELES 12, Col., 172 S. Central Ave. 

*HONOLULYU 2, Hewoii, U.S.A, lewers & SAN FRANCISCO 3, Colif., 244 Ninth Sr. 

Cooke, Ltd., P. O. Box 2930 “SEATTLE 4, Wash., E. N. Hallgren Co. 
*Stock corried at these points 1252 First Avenve, S. 

IN CANADA: Atlos Products ore manufactured by 

H. L. BLACHFORD, Limited, 977 Aqueduct Street, Montreal, P. Q. 
Petroleum refining, too, has 
its acid, alkali, solvent and 


cl suiting headaches AGID-PROOF CEMENTS PLASTIC LININGS - JOINTING 
problems — at vo mainte- MATERIALS + PROTECTIVE COATINGS - ZEROK—Acid 


Refinery. and Alkali-proof coating for concrete, steel and other 
structural materials (see picture No. 3). 
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“Higher” Vacuum is the new key to many processing 
operations formerly impossible. 
Applications in the fields of chemistry, food process- 
ing, medicine, metallurgy, electronics, etc., call for the 
latest in high vacuum systems. 
Stokes MICROVAC High Vacuum Pumps are the 
heart of such vacuum systems. A pioneer product in 
this field, Stokes Pumps maintain pressures in the 
low micron range. They combine high volumetric 
efficiency with low power requirements. 
Rugged, compact, simple, these pumps are built for 
long life at min- 
imum mainte- 
nance cost. 
Available in five 
sizes — from 10 
to 235 cu. ft. per 
minute. For ad- 
ditional features, 
write for catalog. 


F. J. STOKES MACHINE CO., 5920 Tabor Road, Phila. 20, Pa. 


Vacuum 
PUMPS «- GAUGES + EQUIPMENT 


carried out by Dynamit A. G. The statement 
was prepared by Dr. Walther Schnurr, a direc- 
tor of Dynamit A. G., Christianstadt. (Walther 
Schnurr; PB 16665; May 1945; 2 p.; M. 50¢; 
P. $1.) 


Separation of Hydrocarbons by Selective 
Adsorption—This is a brief report of an ex 
tensive study made by the author of the separa- 
tion of hydrocarbons by adsorption. The 
method, he says, can be applied technically for 
testing and evaluating gasolines, diesel oils, 
crude oils, and fractions. In German. (Gunter 
Spengler; PB 19391; Jan. 1945; 1 p.; M. 50¢; 
P. $1.) 


Oval Wheel Meters—Oval wheel meters are 
used in all instances where absolutely correct 
and quick metering of volumes is required. The 
function and design of this oval wheel gear 
meter is fully described in this sales catalog 
The meters are used in large chemical plants 
for measuring aggressive viscous, and poison 
ous light and heavy substances; in storage, 
transport and sale plants for measuring all sorts 
of power fuels and lubricating oils; in stationary 
internal combustion engines and marine en 
gines for continuously controlling fuel con 
sumption; and in aeroplanes, motor cars and 
railway motor cars for ascertaining fuel con 
sumption and contents of fuel tanks. The 
meters operate in working temperatures rang 
ing from —50 up to 200 deg. C., for pressures 
up to 100 atm. and rates of flow from 2 to 600 
000 1. per hr. The catalog contains numerous 
diagrams, photographs, and charts, and descrip 
tions of dials and recording and indicating in 
struments. (Bopp & Reuther; PB 4799; n.d, 
42 p.; M. 50¢; P. $3.) 


Production of Acrylonitrile at Leverkusen 
Plant of I. G. Farbenindustrie—This report 
supplements previous information on the pro 
duction of acrylonitrile from acetylene and hy 
drocyanic acid. Photographs and brief explana 
tions are given of the hydrocyanic acid gener 
ator and the upper part of the reactor. A flow 
sheet of the reaction system is shown and a 
diagram and a brief explanation given of the 
recovery of the acrylonitrile. The composition 
of the cuprous chloride catalyst is noted. (A 
Cambron; PB 19678; Jan. 1946; 10 p.; M. 50¢ 
P. $1.) 


New Technical Applications of Acetylene 
his report is based on a translation of a paper 
outlining the work of Dr. J. Walter Reppe ot 
I. G. Farbenindustrie. Processes, reactions, ex 
amples, equations and uses are discussed unde: 
the headings of vinylation, ethynlation, car 
bonylation and cyclic polymerization. (D. C 
Evans, PB 18953; 1935-1939; 177 p.; M. $2 
P. $12.) 


Pulping of Beechwood With Nitric Acid at 
Wolfen near Leipzig—The process for the 
manufacture of wood pulp with nitric acid may 
be outlined briefly as cooking with dilute nitri 
acid, neutralization and cooking in the digester 
with soda lye, followed by removal from the 
digester, chlorination, refining with strong soda 
lye, and bleaching. Nitric acid used for cook 
ing is waste acid from dyestuffs manufactured 
in the Farben factory, conveyed to the pulping 
plant in tank cars. Liquid chlorine and sul 
phur dioxide are also received in tank cars from 
the Farben factory. At the end of the process 
the pulp is brought up from 1 to 4 percent on 
a suction filter. The greater part of the pulp 
immediately after passing the last filter is 
brought up to 50 percent concentration by 4 
high pressure press. It is then cut up into 
flocks, and conveyed away. The remainder, 
about 10 tons a day, is passed over a paper ma 
chine where it is made into creped paper with 
a dry weight of 35-40 gm. sq.in. The me 
chine runs at a speed of 70 m. a min., and 
the moisture content of the sheet is about 6 
percent. The dry crepe is sent away for the 
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Any Method of Branch Pipe Connection 
is Made Easier with WELDOLET FITTINGS ! 


@ Whether your branch lines are to be 
butt-welded, socket-welded or threaded, 
WeldOlet Fittings will make the job 
easier. Above are shown the three 
types of outlets available in WeldOlet 
Fittings—each designed and manufac- 
tured to provide a safe, strong, easy- 
to-use method of making branch pipe 
outlets. 

In addition to providing safe, strong, 


Fittinas Divisi 


easy-to-install branch pipe outlets, the 
exclusive funnel-shaped inlet of these Fit- 
tings increases flow efficiency. This de- 
sign eliminates excessive turbulence and 
friction which is encountered at right- 
angle pipe intersections. 


To get the complete story on these mod- 
ern fittings, write today for a copy of the 
WeldOlet Fittings Catalog—it will be 
sent you without obligation. 


BONNEY FORGE & TOOL WORKS »* 344 Green Street, Allentown, Pa. 


TRADE MARK REC U.S PAT OFF. 


LETS 


PAT. IN U.S. & FOREIGN COUNTRIES 


WELDING OUTLET = THREADED OUTLET ~SOCKET OUTLET 
Gor Welded Branch Pipe Outlets 
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What You Require: 


The Whitlock Solution: 


Units which perform fully in 
accordance with your thermal 


Vigilant research at Whitlock for 
over 50 years, coupled with the 
experience from thousands of in- 


requirements. stallations, provides exact data 
on which to base accurate ther- 
mal ratings. 


Heat exchangers mechanically 
sound for safe operation at spe- 
cified pressures and temperatures. 


The quality of Whitlock exchang- 
ers is controlled by W. M. Stan- 
dards for manufacture and 
materials and is dictated by 
ASME, API-ASME and your own 
special codes. 


— | 


-— 


Materials properly selected to 
minimize corrosion and provide 


long equipment life. 


Whitlock is qualified to recom- 
mend and fabricate units of steel, 
stainless steels, nickel steels, cop- 
per and copper base alloys, 
aluminum, nickel, monel, etc. 


Practical design to assure efficient 
operation with minimum upkeep 
and maintenance. 


Our case rests with our satis- 
factory production for you. 


Whitlock has long pioneered in 
developing trouble-free equip- 
ment, which is easily maintained 


and designed to fit the job. 


Detroit * Richmond 


THE WHITLOCK MANUFACTURING CO. 
149 BROADWAY, NEW YORK 6, N. Y. 
Main office and Plant, 94 South St., Elmwood, Hertford 1, Conn. 


New York * Chicage * Boston + Philadelphia 


Authorized representatives in other cities. 


REBOILERS 
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manufacture of cellulose acetate whereas the 
wet flock is used at once for the manufacture 
of cuprammonium rayon and staple fiber. Pulp 
analyses and cost of production are given. Be- 
cause of difficulty of disposing of waste liquors, 
an evaporation plant was built. After evapora- 
tion to 40 percent, the liquor is sent away to 
the Farben factory, where it is burnt to a low 
temperature to give a mixture of active carbon 
and sodium carbonate, which is sold for use in 
a metallurgical process. (A. M. Malcolm, PB 
18906; June 1945; 13 p.; M. 50¢; P. $1.) 


The Production of Tetrahydrofuran Inter- 
mediates—The fiformation contained herein 
was obtained during the interrogation of Dr. 
Dorer of the I. G. Farbenindustrie plant at 
Ludwigshafen, May 28, 1945. Tetrahydrofuran 
is produced as an intermediate for other syn 
theses. The principal uses have been as a 
monomer for a polymeric synthetic lubricant 
and for butyrolactone which is a relatively high 
boiling ketone used as a solvent. An inter 
mediate in the production is butandiol-1,4 
which has been used in the laboratory prepara- 
tion of a polymer for 2 nylon substitute. The 
formulas for the production of the tetrahydro- 
furan starting with aqueous formaldehyde, 
acetylene and the catalyst are given. Formulas 
are also given of the nylon-substitute process 
starting with hexamcthylene diamine-!1,6 and 
phosgene. Attached to this report is the 42-p 
report in German of the nylon substitute “Poly- 
urethane” by Dr. O. Bayer, Leverkusen-I. G 
Werk, Sept. 24, 1941. (F. H. Roberts, PB 
12635; June 1943; 47 p.; M. S0¢; P. $4.) 


I. G. Farbenindustrie A. G., Leverkusen, 
Germany—The purpose of this survey was to 
investigate uses, manufacturing processes, costs 
and other pertinent facts concerning a group of 
inorganic and organic chemicals. The chemical 
compounds and chemical processes investigated 
were: (a) Barium compounds, (b) carbon and 
chlorinated carbon compounds, (c) ceramic col- 
ors and fluxes, (d) activated charcoal, ({« 
chlorine, sodium hydroxide, and hydrogen, (f) 
chromium compounds and processes, (g) 
chromizing of stecl surfaces, (h) fluorine and 
fluorine compounds, (i) hydrazine hydrate, (j) 
hydrogen chloride, (k) lithopone, (1) oxygen, 
(m) sodium compounds, (n) sulphur-chlorine 
compounds, (o) titanium compounds, (p) 
vanadium pentoxide, (q) zinc compounds, (r) 
zirconium compounds. The following organic 
chemicals were investigated: Phenol, diphenyls, 


| diisocyanates, tannigans and tanning agents, 


amines, chlorinated hydrocarbons, piperidine, 
rubber accelerators, rubber antioxidants and 
resins. Processes, flowsheets and production de- 
tails are given. (L. C. Turnock and F. R. 
Lowdermilk, PB 6687; Aug 1945; 78 p.; M. 
$1; P. $6.) 


The Production of Acetaldehyde, Acetic 
Acid, Acetic Anhydride and Acetone From 
Acetylene at the Bunawerke, Schkopau—De- 
scription is given of plant and processes, in- 
cluding raw materials, yield and factors of pro- 
duction. Flowsheets and diagrams are in- 
cluded. (W. L. Wood, PB 18910; Nov.-Dec. 
1945; 25 p.; M. 50¢; P. $2.) 


The German Fischer-Tropsch Process—This 
typewritten report covers the Fischer-Tropsch 
method for production of synthetic fuels. The 
synthesis requires two volumes of hydrogen to 
one of carbon monoxide. The Germans used 
the water gas method to produce these gases 
using a catalyst to convert the gases to the 
proper 2:1 ratio. They also used the methane 
oxygen method which gave the required 2:1 
ratio more directly. German commercial syn 
thesis used a cobalt catalyst which produced 
gasoline with a low octane rating. However, 
there was another process using an iron catalyst 
which produced gasoline with a higher octane 
rating. The end product contained C, and C, 
hydrocarbons. The remaining liquid consisted 
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The Only Complete 
Metal Gasket Line 


gives you 


You get the right gasket for every appli- 
cation — not one that's nearly right. 


You get the benefit of complete labora- 
tory and research facilities to assure you 
of 100% joint efficiency. 


You avoid unnecessary gasket troubles 
because Goetze can supply the most effi- 
Specifications, engineering data and drawings of the . cient and durable gasket for your par- 


Goetze line — the only complete line of gaskets — are Geder condi 2 Geen ext 
available in Catalog No. 53. If you do not have acopy_ ; 

on file, send for one on your company letterhead. Or — 
consult the nearest Goetze representative for efficient You get the services of qualified Goetze 


gasket service. representatives in 18 cities. 


TECHNICAL BULLETINS 


Ask to have your name added to the list of engineers GOETZE GASKET & PACKING CO., INC. 


receiving “The Gasket” — f h . 
bul 45 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 


tion from the Goetze Research Laboratory. Write Cincinnati San Francisco. Los Angeles Buffalo 


on your company letterhead giving your ition. Houston Philadelphia Pittsburgh Denver 
y New York New Orleans St. Louis Montreal 


Toronto Syracuse 


GASKETS 
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The Stainless Steel 


KLEIN 


IDEAL DIATOMACEOUS 
EARTH FILTERS AND 
SLURRY FEEDERS 


Mony important and exclusive im- 
provements and radical innovations 
have been incorporated in the pre- 
cision-built Klein Ideal Diatoma- 
ceous Earth Filters and Feeders. 
Constructed of stainless-steel they 
utilize a new exclusive 
filter principle thot will 
bring you a new high in 
moximum efficiency, mini- 
mum maintenance and 
product uniformity. 

WRITE TODAY for full 

information and the 

latest Klein Bulletin. 


RE IS NO OTHER 


torent Klein ideo! Filter Leafs with 
@achorge tubes thot proctically 
liminate the danger of clogging 


FILTER & MANUFACTURING COMPANY 
1225-29 School Street Chicage 13. II! 


AUTOMATIC 
METERING 
SYSTEM 


ACCURATELY BATCHES LIQUIDS OF HIGH OR LOW VISCOSITY 


The Fluidometer System consists of: 1. A control unit. 2. A meter of suitable 
size, type and metal. 3. A solenoid valve. All three of these parts can be 
assembled in one closely related grouping, or placed remotely, according 
to plant convenience. Fluidometer’s accuracy and dependability in batching 
liquids of either high or low viscosity has been proved by 
years of service under widely varying conditions. Bulletin 
F-46 sent on request. 


HETHERINGTON & BERNER INCORPORATED 


705 Kentucky Avenve, Indianapolis 7, Indiana 
Builders of Portable and Stationary Asphalt Plants of all Types and Capacities 
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of gasoline, diesel oil, heavy oil and wax. Per- 
centages depended upon synthesis methods 
used. Attached are flow diagrams showing the 
methane-oxygen process, catalyst production 
and cobalt catalyst reduction. Also attached 
are diagrams showing sections of the normal 
and medium pressure reactors. (Ernest Cotton; 
PB 12613; 1946; 16 p.; M. 50¢; P. $2.) 


Kali-Chemie, Rhenania Phosphat Werke, 
Brunsbuttelkoog—Examination of this works 
shows that the production of a basic phosphate 
fertilizer by sintering phosphate rock with soda 
ash and sand has technically and eco- 
nomically successful. The process is one re- 
quiring careful control and experience in oper- 
ation. Many different types of raw phosphate 
rock can be used and from 90 to 95 percent of 
the phosphorus pentoxide content converted 
into a form soluble in ammonium citrate. The 
product sells in Germany at the same price per- 
cent phosphorus pentoxide content as super- 
phosphate. Full details of raw materials of the 
process and the plant are given. Table and flow- 
sheet are included. (J. R. Howes and F. M. Lea, 
PB 18913; Aug. 1945; 19 p.; M. 50¢; P. $2.) 


Oils and Fats Industry—In Germany the 
general tendency in oil-milling is double or 
sometimes treble expelling followed by solvent 
extraction whereby the oil content of the seed 
is reduced to | percent or lower. No new de- 
signs of expellers were seen, but Fritz Miller, 
Esslingen-Neckar, is developing a large machine 
having an output of 150 tons every 24 hr. as 
compared with the 47-72 tons in the same time 
given by the largest expellers they manufacture 
at present. Extraction by both batch and con- 
tinuous processes as in operation, the tendency 
being for the latter process to displace the 
former. In the refining of oils the neutralizing, 
bleaching and deodorizing operations were car- 
ried out on conventional lines. In the hydro- 
genation of oils and fatty acids, nickel formate 
was the catalyst in general use, the main reason 
given for its selection being the ease with 
which it can be reduced. Batch autoclaving at 
pressures ranging from 12-40 atm. has largely 
replaced Twitchelling for fat splitting but there 
was no evidence that any attempt had been 
made to carry out the process in a continuous 
manner. A catalyst such as zinc oxide is em- 
ployed only at the lowest pressure. All edible 
oils are treated for lecithin recovery, one of the 
main uses for lecithin at present being as an 
emulsifier in margarine. Carotene is obtained 
from palm oil by extracting a solution of palm 
oil soap with benzine. In the extraction of 
carotene from carrots, the carrots are digested 
with a small amount of caustic soda and then 
with an edible oil. Moisture is removed in a 
vacuum dryer and finally the oil is expelled from 
the dried material, any residual oil remaining 
after the expelling treatment is extracted with 
benzine Gating the war synthetic glycerides 
prepared from synthetic fatty acids were used 
to the extent of 100 percent of the fat in 
margarine, and 80 percent of the margarine so 
produced was supplied to the German army 
and navy. The production of synthetic acids 
by air oxidation of gatsch from the Fischer 
Tropsch process appears to have increased very 
considerably during the war. A flow sheet of 
the process at the Markische Seifen Industric 
is included. The OXO process for the manu 
facture, from Fischer Tropsch olefins, of fatty 
alcohols which are ultimately sulphated to give 
detergents, is an extremely interesting develop- 
ment especially in view of the fact that the cost 
of the alcohols is not a great deal more than 
the cost of the synthetic acids. Although up 
to the time of this report, alcohols had only 
been made on a 1,000 tons a year scale in a 
pilot plant, a commercial plant capable of 
producing 10,000 tons a year is practically 
ready for operation at Ruhn Chemie. A brief 
history of the plants visited and description of 
their products and processes are given. Compo- 
sition of prewar and wartime products, includ- 
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Regardless of temperature extremes and operating condi- 
tions, Cooper Stainless Steel Valves literally “breathe easy”. 
Specially designed breathing bonnets in each valve compen- 
sate for expansion and contraction. The resilient action of 
these bonnets prevents valve jamming, damage to stem and 
operating nut threads and assures easy opening and maximum 
safety in every application. 


Another outstanding feature of Cooper Stainless Steel 
Valves is individual certification. This means that you can 
now be certain that the composition of your valves meets your 
exact specifications. In production, Cooper registers the analy- 
sis of each heat and stamps each casting with its heat number. 
Positive identification of every valve and precise duplication 
of analysis for re-orders are thereby made possible. 


Since 1921, The Cooper Alloy Foundry Co. has specialized in 
the production of stainless steel valves and fittings, and stain- 
less steel castings. Our completely modern facilities—advanced 
design, engineering and production techniques—years of 
practical experience in servicing every type of industry are 
your guarantee of profit-proved performance with every 
Cooper product. For more complete information, write to us 
today. If you have a specific valve proéblem, one of our engi- 
neers will gladly discuss it with you. No obligation of course. 


THE COOPER ALLOY FOUNDRY CO. oe 
170 Bloy Street 
Hillside, New Jersey 


= 
‘ 


THE ONLY ALLOY FOUNDRY 

WITH ALL THESE FACILITIES 

®@ Laboratory control over raw mate- 
rials and finished products. 

®@ Dual foundry . . . both hand and 
machine molding. 

®@ Electric arc and high-frequency- 
induction melting furnaces. 

Centrifugally-cast castings. 

® Heat treating of castings up to 
six feet. 

© X-ray and Gomma-ray inspection. 

®@ Zyglo detection of surface imper- 
fections. 

Precision Castings. 

Machine shop . . . specially 
eauipped for finishing stainless 
steel. 


Improved cleaning . . . including 
Lustracast electrolytic finishing 
which leaves all surfaces bright. 

®@ Castings furnished rough, polished 
or fully machined . . . one ounce 
to two tons. 


® Development of special alloys to 
meet unusual requirements. 


@ Technical consulting service. 


ALLOY FOUNDRY 
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Years ago it may have been all right 
for a man to start as office boy and 
work his way up to be president of 
his organization. The process took 
years, but there was no better way. 
Now there is a better way. 

The design for a successful execu- 
tive has been “blueprinted.” A 
straight-line production plan has been 
laid out for quality production. The 
new method fits into today’s fast mov- 
ing conditions, and accomplishes ia 
months what once took years. 


The New Way 


Through its Modern Business Course 
and Service, the Alexander Hamilton 
Institute prepares men for executive 
positions quickly and scientifically. 
Institute training is basic and broad. 
It provides the knowledge that en- 
ables men to direct the activities of 
others—not in one department or one 
kind of business—but in a// depart- 
ments of any business. It covers 
Accounting, Marketing, Finance and 
Production. 

Training of this kind is particularly 
valuable to technical men who are 
often denied responsible, high sala- 
ried positions because of their lack of 
business knowledge. The Modern 
Business Course and Service supple- 


ALEXANDER HAMILTON INSTITUTE 
i Dept. 461. 71 West 23rd Street I 
. ew York 10, N. Y. 

Simply fill in and ~ ! In Canada: $4 Wellington Street, West, Toronto 1, Ont. ! 

j Please mail me, without cost, a copy of the 64-page 


FOR EXECUTIVES 


(C. Vis and 
p.; M. 


ing unit ration soap, are given. 
others, PB 18911; Aug.-Sept. 1945; 57 
$1; P. $4.) 


Review of the German Patent Literature Re- 
lating to Synthetic Rubber—This report of the 
polymer research branch surveys what is hoped 
to be the complete German patent art on diolefin 
polymers and copolymers of rubber-like proper- 
tics. It discusses (1.) Mass polymerization: Poly 
diolefins; reduction of time requirements of 
polymerization reaction; butyl rubber type rub 
bers; polyolefins (Vistanex Oppanol); modifiers; 
processing; stabilization. (2.) Emulsion polymer 
ization: Early work; postwar development; copoly- 
merization; modifiers; interrupting polvinerization 
(short stopping). (3.) Processing. (4.) Com 
pounding and vulcanization; Tables of com- 
pounding and vulcanization recipes; plasticizers, 
extenders 5.) Rubber-like and plastic masses 
polysulphide condensation products; polyviny! 
compounds; vegetable and fish oil condensation 
products. (6.) End uses; adhesives; substitutes 
for rubber, alata and gutta-percha; coatings; hard 
rubber Throughout the discussion are refer 
ences to a table of German patents. This table 


| gives the imventor or assignee, patent number, 


ments their technical education, and 
qualifies them for rapid advancement. 


Prominent Contributors 


Among the contributors to the Insti- 
tute’s training program are such busi- 
ness and industrial executives as 
HermanSteinkraus, President, Bridge- 
port Brass Company; Thomas J. 
Watson, President, International Busi- 
ness Machines Corp. and Clifton 
Slusser, Vice President, Goodyear 
Tire & Rubber Company. 
Forging Ahead in Business 

The manner in which the Institute’s 
Modern Business Course and Service 
is brought to subscribers is interest- 
ingly told in the fast-reading pages of 
“Forging Ahead in Business.” The 
booklet also contains a great deal of 
information about the problems fac- 
ing ambitious men who are looking 


ahead—and who want to move ahead. 


date of application and date of publication 
Photostatic copies of all of the patents given in 


| the list are on file in the Office of the Assistant 


Rubber Director for Research and Development 
of Synthetics. In addition, a large number of 
photostats of German patents on resinous vinyl 
and acrvl polymers not incorporated in this survey 
Frederick W. Breuer, PB 9676; 
50¢; P. $3.) 


we on file 


1943: 39 P.; M 


The Production of Fluorine (U-Stoff ind 
Prifuoride (N-Stoff}—This report is 
withor’s investigation of the 
plant 


Chlorine 
the result of the 
German fluorine and chlorine trifluoride 
at Falkenhagen and is based on information 1 

cived from its technical managers. It contains 
1 full description of the working procedures for 
both chemicals, apparatus used, physical proper 


| ties and possible uses. N-Stoff is a highly activ: 


incendiary. Attached is a collection of plans of 
the plant, machinery and apparatus. (Hans R 
Neumark, PB 16838; Aug. 1945; 96 p.; M. $1; 
P. $7.) 


Scholler Wood Sugar Plant at Holzminden 
Ordinarily the plant operates on wood and uses 
1,750 metric tons (calculated on the oven dr 
basis) per month of sawdust and shavings of 
coniferous woods from which there can be ob 
tained either 300,000 liters of alcohol, or 250 
tons of dry yeast. The species used are most} 
pine, spruce and fir. Up to 1943 the plant pro 
duced only ethyl alcohol. In 1944 it produced 
1,500,000 liters of alcohol and 237,000 kg. of 
dry food yeast. The following brief outline of 
the process as carried out at Holzminden is pr: 
sented. Wood is charged in a finely divided 
state into a tall cylindrical vessel called a perco 
lator. Hot dilute sulphuric acid is forced down 
through the wood under steam pressure. By this 
means, a portion of the cellulose is converted to 
sugars, which are in solution in the liquid pee 
off from the bottom of the percolator. Fresh ac 
is now forced through the wood remaining in 
the percolator, and this repeated 19 or 20 times 
The final result is that all of the cellulose con- 
tent of the wood is converted to sugars which 
are drawn off in solution, and the lignin ™ 
mains in the percolator. The sugars in solutions are 
converted into alcohol by growing yeast under such 
conditions that the yeast converts the fermentable 
sugars to alcohol, or the conditions of veast 
growth may be so regulated that the yeast cells 
increase tremendously, using the sugars as food 
and no alcohol results but only an increase in the 
quantity of yeast. Instructions for carrying out 
a percolation are shown in a table included m 
the report. Detailed descriptions of plant equip 
ment and process, as well as data concerning the 
factory at Holzminden are given. Sketch of 
centrifuges is also presented. (C. Greaves, PB 
18941; Nov. 1945; 1 p.; M. 50¢; P. $2.) 
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EDMOND C. FETTER, Assistant Editor 


MODERN MATERIALS MODERN METALS 


of Chemical & Metallurgical Engineering 


Phosphoric Acid vs. Materials of 


Here is the final portion of a three-part symposium in which typical 


Chemical Plant Construction—Part Ill 


corrosion resistant materials have been evaluated for phosphoric 


acid service. For next month, we 
of construction for handling 


DURIMETS T AND 20 


D. E. JACK 


The Duriron Co. 
New York, N. Y. 


yp PROBLEM of corrosion in handling 
phosphoric acid can generally be con- 
sidered in two phases, first, the production 
of the acid, and second, its use in indus 
try. In both phases, stainless Type 316 
has been used with considerable success 
but should be considered as a “border- 
line” application. There have been suffi- 
cient failures to warrant the use of alloys 
containing greater percentages of particu 
larly nickel and molybdenum reenforced 
with copper. Durimet T (22 Ni, 19 Cr, 
2 Mo, 1 Cu) and Durimet 20 (29 Ni, 
20 Cr, 2 Mo, 4 Cu) have fulfilled this 
requirement. In some of the most severe 
services, it is anticipated that still higher 
alloy contents may give a_ sufficiently 
longer life to justify the additional cost. 

In the manufacture of phosphoric acid 
from phosphate rock, the oe content 
is of material importance. The phosphate 
rock in the United States varies in fluoride 
content from 0.3 to 2.0 percent. The 
fluorine content of the phosphoric acid, 
therefore, is such that in most cases high 
silicon iron is not recommended. Duri- 
mets T and 20, however, have given excel- 
lent service in such processes. The need for 
this additional corrosion resistance is 
accentuated by the abrasive action of the 
gvpsum slurries with the phosphoric acid. 

Industrial use of pure phosphoric acid in 
such services as metal cleaning, oil re 


molten sulphur and sulphur vapor. 


have a special report on materials 


fineries, food and pharmaceutical indus- 
tries presents a somewhat different apphi- 
cation depending on where and how it is 
used. In the pure form, Type 316 stainless 
gives excellent service but in many Cases 
the introduction of other chemicals and 
salts places this alloy again on the “border 
line.” In these cases the Durimet alloys 
have given excellent results and, therefore, 
are widely used. The additional protection 
afforded from the higher alloy content 
when compared with the small additional 
cost, has resulted in many installations 
where possibly Type 316 would have been 
satisfactory. In fact, in some of these in- 
stallations, Type 316 sheet tubing has 
been used with very good life, but pumps, 
agitators and valves, where corrosion may 
be more rapid, has resulted in Durimet’s 
being specibed. In practically all of these 
services, the high-silicon irons have proved 
to be very satisfactory. 

Durimet T and Durimet 20 are availa- 
ble from practically all manufacturers of 
such equipment as pumps, valves, agitators, 
tank outlets, and other items normally pro- 
duced from castings. Durimet T is availa- 
ble in rolled bar form. 


NICKEL, NICKEL-ALLOYS 


W. Z. FRIEND 


International Nickel Co. 
New York, N. Y. 


U™ or nickel and the nickel alloys, Monel, 

Inconel, and Ni-Resist, with phosphoric 
acid is generally limited to the relatively pure 
acid derived from phosphorus vaporization 


Table I—Laboratory Tests of Monel, Nickel, and Inconel in 
Pure Phosphoric Acid 


Cone., % Dura- Corrosion Rate, Unaerated (Aerated), In./Yr. 
Temp., tion, — 
by Wt. Deg. F. Days Monel Nickel Inconel Ref. 
8.4 Room hy (0.020) (0.074) (1) 
10.3 176 1 (0.135) (2) 
25.0 176 1 (0.069) (2) 
25.5 203 1 0.004 (0.048) (2) 
50.8 176 1 “ (0.048) (2) 
57.0 oom 27 0.0006 0.0005 0.0007 (3) 
57.0 220 2 0.003 0.22 0.64 (3) 
85.0 203 1 0.004 0.55 pt =: (2) 
. 2 0.003 0.29 . ( 
%oPOrs 
&4 140 2 0.0008 (0.0014) 0.013 0.0001 (0.000) (4) 
84 248 2 0.087 (0.036) s 0.000 (0.0003) (4) 
M4 356 2 Gain (0.088) 0.049 Gain (0.25) (4) 
85 480 2 0.22 1.45 1.0 
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processes (blast or electric furnace). Crude 
phosphoric acid produced by the treatment 
of phosphate rock with sulphuric acid 
ol contains ferric salts in an amount 
sufficient to make the solution highly oxidiz- 
ing and consequently corrosive to these ma- 
terials under most conditions. 

Monel has useful resistance to unaerated 
pure phosphoric acid solutions of all con- 
centrations at temperatures up to about 220 
deg. F. At higher temperatures corrosion 
is usually appreciable, although there is 
some indication that in very strong acid 
such as tetraphosphoric containing 85 = 
cent P,O, resistance is adequate up to 350 
deg. F. In phosphoric acid solutions, cor- 
rosion of Monel is usually increased con- 
siderably by a high degree of aeration particu- 
larly in the concentration range of about 10 
to 50 percent H,PO,. The results of labora- 
tory tests of Monel are given in Table I. 

Nickel and Inconel are resistant to phos- 
phoric acid solutions of all concentrations 
at atmospheric temperature. Their corrosion 
rates are increased somewhat by a high de- 
gree of aeration. Hot concentrated solutions 
of the pure acid are very corrosive to both 
nickel and Inconel. The results of labora- 
tory tests are incorporated in Table I. 
Inconel, because of its chromium content, 


Reprints of the entire symposium on 
phosphoric acid are available at 25c 
per copy. Address Editorial Dept., 
Chemical Engineering, 330 W. 42nd 
St.. New York 18, N. Y. 
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| Table 11—Laboratory Tests of Ni-Re- 
sist (Type 1) in Pure Phosphoric Acid 


Cone., %% Dura- orrosion Rate, 


*Temp., tion, Velocity naerated (Aer), 
by Wt. Deg. F. Hr. Ft./Min. In./Yr. Ref 
5 SO 20 15.5 0.066 (0.11) 
5 190 20 15.5 0.28 (0.36) 
15 s6 20 15.5 0.052 (0.084) 
25 sf 20 15.5 0.043 (0.072) 
25 190 20 15.5 0.51 (0.51) 


15 190 20 15.5 0.32 (0.49) 


STAINLESS STEEL 


Test 2 In solution containing 12 per- 


e 
for ap cation when | cent yPO,: agitated with live steam: 
: i | FO.212 deg. F.; 230 days duration. 
| Test 3: In solution containing 50-58 per- 
cent HyPO,; 225-230 deg. 300 hr. 


| 840356 48 00 0.016 


| Table 11l—Plant Corrosion Tests in 
Phosphoric Acid Solutions Used for 
Surface Treatment of Steel 


cent H,PO,; agitated with live steam: 


| st 1: In solution containing 1.5 per 
| 
| 


Corrosion Rate, In./Yr. 


0.007 0.013 0.018 
Nickel 0.013 0.018 0.027 
Inconel 0.0002 6 002 0.023 
Ni-Resist (Type 1)...... 0.053 


will frequently have useful resistance to 
crude phosphoric acid solutions at tempera 
tures close to atmospheric, but not at .nore 
elevated temperatures (Table V). 

The austenitic cast nickel-iron alloys, Ni- 
Resist Type 1 (14 percent Ni. 6 Cu) and 
Ni-Resist Type 2 (20 percent Ni), are 
usefully resistant to phosphoric acid solutions 
only at atmospheric temperature and when 
unaerated. Because of its copper content, 
the Type 1 alloy is usually somewhat more 
| resistant than ‘Type 2. Corrosion rates are 
given in ‘Table II. 

Monel is commonly used for tanks, heat 
ing coils and other accessories handling phos 
phoric acid solutions used for the surface 
treatment of steel and other metals. The 
results of a number of corrosion tests in 
‘such solutions are given in Table III. In 


Te physical characteristics of Trentweld tubes — made in sizes 
anutlacture o osp c y 


1 

from te to 24”’ diameters are such that it has specific application 

in a wide range of processing industries. This thin-walled tube 
A Submerged in crude phosphorus sludge ; 
or thick-walled tube, made by a singular automatic method of phosphorus storage tank: reducing 

rolling and welding, is very uniform in composition and structure. | ® Submerged =e 15 percent | BeBe t over. 
It is further conditioned for chemical use by precisely controlled ar “eine an was sat'd. 
i i j iti D Submerged in 85-95 percent HsPO,: 
annealing and pickling operations. The result is an austenitic 
stainless steel tube that offers much more than ordinary capacity 
4 D Submerged i 85-85 PO,: 
for service. The carbon content can be as low as 0.02 — 0.034%. |" Submerged in (85-85 percent Hers: 
No. 2 acid plant; oxidizing condi- 


Trent engineers are glad to co-operate with you in determining tions ; 176-194 deg. F. 
E Submerged in 75-80 percent H,PO,:; acid 


the best alloy among stainless steels or Inconel FRENTWET storage tank: oxidizing conditions: 


to fit your specific need. Without obligation, ad- posed to gas, 
STEEL 


containing small proportion phos. acid 
mist and traces fluorine compounds: 
No. 1 plant; 185-2 > Wy 

G to gas, COs, and 
Ye containing small proportions phos. 
acid mist and fluorine compounds; gas 
outlet electrostatic precipitator No. 2 
plant; 185-212 deg. F. 


Corrosion Rates, In./Yr., For Conditions Above 


F Exposed to gas, principal Nz and 
dress Department 10 on applications you have in 
mind, or write for the Trentweld Data Bulletin. 


Sales Office: 664 N. Michigan Ave. 


Chicago 11, Ill. MFG. CO. 


Movel “‘o"Mone Nickel (Typel) (Type 2) 


A 0.001 0.000 0.001 0.000 0.000 
B 0.005 0.001 0 005 0.019 0.025 
Mill at ( 0.050 0.10 0.25 0.45 2.0 
D 0.010 0.005 0.15 0.025 0.35 
of a 0.10 
y; isconsin | G 0.050 0 050 0 050 0.10 0.050 
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BOOSTER EJECTOR FRESH AIR 


INLET 


SPRAY CHAMBER, 


(7S 


SURFACE 
CONDENSER 


wy 


FLASH 
CHAMBER 


MAKE-UP FLOAT VALVE’ RECIRCULATION PUMP— 


REFRIGERATION 


Vacuum refrigeration supplies cold water for condition- 
ing air in industrial plants, which increases production, 
enables management to realize actual dollar savings. 

Vacuum refrigeration systems cool water by sub- 
jecting it to high vacuum. This high vacuum is created 
by steam jet air ejectors which flash a small percent of 
the warm supply water, remove it as vapor, thereby 
cooling the remaining water to temperatures as low 
as 40 deg. F. Cool clean water, the refrigerant used 
by Foster Wheeler vacuum refrigeration is the safest 
and cheapest coolant for the modern plant. 

FW booster ejectors, designed for water cooling, 
evacuate the flash chamber with complete economy 
and efficiency. 

Information about applications of vacuum refrigera- 
tion from any branch office, or address 165 Broadway, 
New York 6, N. Y. 


FosTERWHEELER 
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VACUUM 
REFRIGERATION 


®@ low initial cost 
® low maintenance cost 


@ licensed or skilled opera- 
tors unnecessary 


@ no toxic, explosive refrig- 
erants 


@ no moving parts 


@ fits into limited or low 
headroom space 


\, 
% > => 
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* Table V—Corrosion Tests in Crude 
Phosphoric Acid Solutions From Acid 


A MUCH NEEDED 
ENGI NEERING SERVICE iron, and gue amount of sulphurie acid ; 


125 deg. F.; 10 days duration. 

Test 2: Plant test in 70-74 percent H,PO, 
containing fluorine compounds, iron. and 
some sulphuric acid ; 241 deg. F.; 120 hr 
duration 


Heretofore the design and selection Test 3: Laboratory tests in dilute and 

of silica ware units, for processes in- from Florida pebble phosphate : 116 dew. . 
volving extreme temperatures and ae 

highly corrosive conditions, has been cent Fe. 

on the basis of fitting various pieces Tet Tests Tests3 


‘ Dilute Cone. 
of equipment together. ; 


Amersil now offers an engineering 
service which includes development, | — 
research, design, controlled manu- * 
facture of major silica ware units, se- 


Ni-Resist (Type 1) 


the production of phosphoric acid by phos- 


lection and purchase of auxiliaries, all: phorus vaporization processes, Monel is suc- 
e under one contract one responsibility. cessfully used in contact with the fumes and 
_ for fans and other equipment in absorption 
Because of this integrated design and | towers. The results of corrosion tests by 


manufacturing service, Amersil is able Hartford and Copson* in the electric furnace 


process are given in Table IV. 
to guarantee performance. An idea of the highly corrosive nature of 


| the crude phosphoric acid produced by 
acid extraction processes may be obtained 
from the test results in Table V. 

All of these nickel alloys are highly re 
sistent to the very dilute phosphoric acid 
solutions used in certain beverage sirups. 
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H. M. CHURCH 


. M. 
| Lead Industries Association 
New York, N. Y. 


EAD is widely used in the commercial 
° Basically, the production of alcohols is a L production and handling of phosphoric 
: : : id because of its satisfactory resistance to 
simple chemical process ------- but highly = 7 . y 
this corrosive. For its corrosion resistance 
profitable production is not simple. lead usually depends upon the low solu 


bility of the thin adherent film of lead 


Hicks specialized experience in distilla- compound formed on its surface. Good 


protection is offered by the lead phosphate 


tion methods -----engineering, fabrication, film as it is highly insoluble (0.14 p.p.m., 
, and erection of complete plants and in in water). As lead sulphate is also highly 


insoluble, impure = acid contain 
t 


modernizing existing plants ~~ has lead ing sulphuric acid results in negligible cor 


rosion of lead. 


to high yields frorn various fermentables Available data show that lead’s resistance 
many , and , to pure phosphoric acid is quite satisfactory 
for domestic foreign clients. and to impure acid is exceptionally good 


It is employed with pure acid in concen- 
ALCOHOL DISTILLATION DIVISION trations up to 80 percent at 200 deg. C. 
and with impure acid up to 85 percent 
. concentration. The laboratory data in the 
accompanying table represent accelerated 
rates compared with commercial perform 


SINCE 
184i e ance but are interesting in showing trends. 
Lead-lined wood or steel tanks have 
S.D. HICKS & SON COMPANY proved very satisfactory for the construction 
1671 HYDE PARK AVE. BOSTON 36,MASS. of agitators, thickeners, storage tanks, 
NEW YORK OFFICES troughs and launders. Where sludges are 


on additional ming ot ad 


SEPTEMBER 1946 CHEMICAL ENGINEERING 


Amensit company inc. 
cHestuut avenue HILLSIDE 5, N. J. | 

| 

ENGINEERS 

206 INGER 


INGACLAD 


Look around your plant ... at your products... at your equipment. Wherever 
stainless steel protection is needed only on the exposed or contact side, there is where 
IngAclad Stainless-Clad Steel fits into your picture. Because IngAclad is 20% solid 

stainless steel, permanently bonded to a backing of mild steel, it provides all the 


stainless steel protection you need—for far less than the cost of solid stainless. 


Doesn't that fit into your picture? 


PRODUCTION 


STAINLESS-CLAD STEEL 


INGERSOLL stee! Division » BORG-WARNER CORPORATION « 310 S. Michigan Ave., CHICAGO 4, ILLINOIS 
PLANTS: Chicago, Illinois + New Castle, Indiana + Kalamazoo, Michigan 
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Transmission Drives 


We are equipped to engineer and specify the 
correct drive for each individual installation— 
whether a positive drive such as Chain or Gears 
or a flexible drive such as V-Belt or Flat Belt 


V-Belt Drives 


A complete line of V-Belt Sheaves for “A 
through “E”’ section belts in standard bushed, 
taper bushed or made-to-order types. Continen- 
tal V-Belts “A” through “E” section carried in 
stock for prompt shipment. All Sheaves made 
from close grain, high tensile strength Mee- 
hanite iron, assuring longer life expectancy and 
highest drive efficiency 


Roller Chain Drives 


Complete range of stock size Sprockets and 
single strand Roller Chains, from 3/8" to 24” 
pitch, carried in stock for quick delivery. Steel 
or cast iron construction, with standard hubs, 
are available on order. 


Send your inquiries to our 
nearest District Office. 
67-A 


CONTINENTAL GIN COMPANY 


fe 
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Corrosion Rates of Lead in 
Phosphorie Acid 


Acid Conce., Temp., Corrosion Rate. 
Percent Deg. C. Mils per Year 


72, pure 20 43 
65, pure 20 43 
50, pure 81 65 
25, pure 81 48 
10, pure 81 1.4 
Crude dil. 81 0.0 
Crude conc. 80 0.58 
Beaker test with pure phosphoric acid 
95 120 
25 95 17 
25 (aerated) 95 


resistant brick should be installed to pro- 
tect the lead from abrasion and from 
fluorine attack. The majority of failures of 
lead-lined chemical equipment have oc- 
curred as a result of faulty installation or 
improper design. Where there are tem- 
perature changes, sagging of the lead lining 
is prevented by lead covered steel straps 
properly spaced, spacing being dependent 
upon the temperature differential and 
other local conditions of design and oper 
ation. If the temperature is 
cessive an acid-resistant brick lining will 
serve the threefold purpose of giving the 
lead lining additional support without 
strapping, preventing abrasive action on 
the lead, and acting as an insulating layer 
which permits higher temperatures and 
more rapid temperature changes. 

In some types of agitators and thicken 
ers, the raking blades are of hard lead with 
grains of aloxite imbedded in the surface 
for abrasion resistance. This material is 
called plumbalum and has proved very ef 
ficient in resisting combined abrasion and 
chemical action 

For corrosion resistance, lead pipe and 
lead-lined steel pipe are used extensively 
in handling phosphoric acid. The latter is 
used for operations under pressure and is 
readily disassembled for ease in removing 
the crystalline scale which often forms 
quite readily. The ease of forming extruded 
lead pipe into coils has brought about the 
use of lead steam coils in lead-lined evapo 
rators for concentration of the acid. 

Homogencous lead linings may be used 
in vacuum evaporators and other installa 
tions where a vacuum is applied. The 
evaporator tubes are lead covered copper 
tubing. Concentration of the acid is also 
performed in lead vessels emploving lead 
steam coils. 


HAVEG 


P. L. McWHORTER, Jr. 


Haveg Corporation 
Newark, Del 


AVEG is a plastic construction material 

which is widely used for “chemical 
equipment in corrosive service. Haveg 
“41,” in which the plastic component is 
of the phenol-formaldehyde type, has been 
used in phosphoric acid service with good 
results. tn the past, however, there have 
been limitations both with regard to tem- 
perature and concentration. As the result 
of improvements in the “41” resin the 
range of successful operation has been 
greatly extended. 

In testing of Haveg material, two 
strengths of phosphoric acid were em- 
ploved. Concentrated phosphoric at 1.71 
sp. gr. (over 85 percent H,PO,) was used 
in one test, and acid of 50 percent strength 
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Are your 


Corrosion 
Problems 


Everyone knows that Stainless is ideal 
for handling nitric acid—but what 
about corrosion from these other chemi- 
cals? Eastern's Technical Staff answer 
questions like these every day. Some- 
times the answer can be found only 
with test sheets; more often the expe- 
rience for which Eastern technical men 
have gained their esteem provides a 
rapid, accurate solution to the problem. 
And much basic, useful information 
on the corrosion resistance of all types 
of Stainless Steel is in the new com- 
plete catalog ‘‘Eastern Stainless Steel 
Sheets.’’ Write for your copy. 


“Ask EASTERN for the Answer 
when STAINLESS is the Question” 
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Salt Water? 
° Please suggest the type of Stainless 


Steel most suitable for a new line of highest-quality marine trim, 
including rudders and stabilizer fins. 


Fruit Juices? 
Will E-S 18-8 Stainless (Type 302) can- 


ning reservoirs be all right for handling citrous fruit juices includ- 
ing lemon juice? : 


Boiling Peroxide? 
For a new oxidation process using 


boiling concentrated hydrogen peroxide, would low-carbon E-S 
18-8 stainless (Type 304) containers be resistant? 


Chloride Storage? 
Our processing involves storing cold 


alkali-metal chloride solutions (aqueous) in E-S 18-8 stainless tanks. 
How can we inhibit pitting at the liquid line? 


Welded Vessels? 
What type of Stainless would you rec- 


ommend for large all- welded autoclaves to handle reactions of 
maleic anhydride in making synthetic resins? 
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Ingenious New 


Technical Methods 
To Help You with Your 
Reconversion Problems 


New Micro Square Instantly Checks 
Right Angles to One 10,000th Inch! 


ideal for precision testing, the Acro Micro- 
Sine Square quickly and accurately checks 
right angle work to 1/10,000th inch within 
a given distance. Its standard indicator dial 
instantly registers error, location of error, 
and amount of correction required. Designed 
for tool and die shops, machine shops and 
testing laboratories, it also provides a stand- 
ard for checking master squares, tri-squares 
and tools. 


The Acro Micro-Sine Square is very simple - aed 
to operate, saves hours of time. Made of hard- ne 
ened tool steel, in ground and lapped pre- 
cision construction. Available in two types: 
(1) Standard precision gauge in tenths, (2) 
Lever indicator in thousandths. Both com- 
plete with master checking blocks and carry- 
ing Cases. 


On precision jobs, requiring a static position 
and mental alertness, workers undergo ner- 
vous tension which often results in fatigue. 
Tests have shown that the act of chewing 
helps relieve tension—helps workers stay 
alert, thus increasing their efficiency to do 
more accurate work. For this reason, many 
lant owners urge workers tochew Wrigley's 
Seoneusion Gum on this type of job. 


You can get complete information from 
Acro Tool and Die Works 


4554 Broadway, Chicago 40, Illinois 
AA-90 


| tin another. In the case of the weaker acid, 


tests were made on submerged samples at 
!emperatures of 25, 50, and 100 deg. C. 
in the case of the concentrated acid, the 
tests were conducted at the temperatures 
stated and in addition at 150 deg. C. The 
time intervals varied from 80 to 93 days 
submergence. Samples at the end of the 
test were evaluated on the basis of weight 
change, volume change, appearance of 
sample, and appearance of solution. ‘The 
individual observations were weighted ac 
cording to a system which our experience 
has indicated coordinates well with actual 
field results. 

The earlier Haveg under the conditions 
stated, rated in the case of the 50-percent 
cid as excellent at 25 and 50 deg. C., 
but unsuitable at 100-deg. C. In the case 
of the concentrated phosphoric, the earlier 
material rated good at 25 deg. C., fair at 
50, but unsuitable at 100 and 150 

For the improved and presently used 
type Haveg, the results with the 50 per 
cent acid were excellent at 25, 50, and 100 
deg. C. In the concentrated acid the 
newer Haveg was rated excellent at 25, 50, 
and 100 deg. C. and good at 150. 

By relationship of service performance 
of the older grade with the test perform- 
ance of the newer grade it mo seem 
that the present type Haveg “41” would 
offer an excellent material to be employed 
in many types of equipment where re 
sistance to corrosion by phosphoric acid is 
1 factor. 


CARBON, GRAPHITE, 
KARBATE 


L. C. WERKING 


National Carbon Co 
Cleveland, Ohio 


At of the modifications of carbon used 
structurally in the chemical industry are 
inert to ortho-phosphoric acid in all com 
mercial concentrations. These modifications 
include amorphous carbon, graphite, and 
“Karbate” impervious carbon and graphite 
materials. Carbon has been used in electric 
phos. smelting furnaces, phosphoric acid 
precipitators and ducts for the past 20 to 30 
vears. It is also used extensively in hydration 
towers for the absorption of P,O, bume: 


vapors water. 

In none of these applications is there evi 
dence of attack by phosphorus compound 
on the carbon, except a slow solution o! 
clectric furnace bottoms in unsaturated ferro 
phosphorus. As a matter of fact, phosphoric 
acid deposits on carbon protect it from 
oxidation and permit operation considerabl; 
above temperatures (350 deg. C.) normal); 
considered possible when excess air is present 

There is a top temperature limitation of 
170 deg. C. on Karbate itself, but by proper 
equipment design it can be operated in P.O 
flue gases without damage. Graphite is now 
successfully used as the burner chamber fo: 
producing P,O,. Temperatures are held we!! 
below oxidizing temperatures in excess ai! 

450 deg. C.) by external water cooling. 
There is no evidence of reaction between 
carbon or graphite and phosphoric acid at 
my known operating temperature in any of 
these applications. 

| Karbate products behave similarly from 
‘the chemical standpoint, and have been 
| found satisfactory in test and commercial 
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HANDLING COMPLEX PROBLEMS in the chemical 
process industries makes many a purchasing 
and production executive wish he had as 
many extra hands as this ancient Hindu idol 
to help him through—and he has! 


THEY ARE HIS... and yours—in the coopera- 
tion and assistance of chemists, engineers, and 
technicians on General Chemical Company's 
Technical and Engineering Service staffs. 
These experts are well qualified by technical 
training and by practical industry-wide expe- 
rience to offer sound, constructive advice in 
many ways—whcether your problems deal with 


industrial, scientific or agricultural chemicals. 


THEY CAN FURNISH pertinent data on proper- 
ties, grades, and packaging of General Chemi- 
cal products .. . advise on materials and 
methods for handling and storing them . . . 
consult on their applications to your opera- 
tions, ..and work with you in the development 
of special chemicals to meet your individual 
requirements. 

When “extra hands” such as these can help 
you, just phone or write to the nearest General 
Chemical Company Sales and Technical 
Service Office listed below. 


GENERAL CHEMICAL COMPANY 


OR AMERICAN 


INDUST? 


40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Albany * Atlanta * Baltimore * Birmingham 
Boston * Bridgeport * Buffalo * Charlotte * Chicago * Cleveland * Denver 
Detroit * Houston * Kansas City * Los Angeles * Minneapolis * New York 
Philadelphia * Pittsburgh * Providence * San Francisco * Seattle * St. Louis 
Wenatchee (Wash.) * Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 
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fetid 


TEAR DROPS 


ARE 
NO PROBLEM! 


Now “TEAR Brop” flows as low 
as 5 cc per min. ‘can be remotely— 
IN De Ras: ATED 
RECORDED 
CONTROLLED 
TOTALIZED 
with the newly develped F & P 


ROTA-T C 


electronic amplification af. the 
Rotameter flogt poaltion., 
WRITE FOR GAG 


FISCHER & PORTER 


~HATBORO, PENNA.—DEPT. 2-98 


LONGER NOZZLE LIFE 


MINIMUM 
REPLACEMENT 


With AIROCOOL GAS BURNER 


AIROCOOL GAS_ BURNER NOZZLES 


(PATENTED) 


Igniter ports, provided with renewable 
type recessed gas tips, inserted to direct 
the igniter flame against the main volume Stood ‘wot ot 
of the mixture, prevent overheating, and nozzles in sizes 
burning of castings, allow greater “turn- 
down” without “burnback.” plied on 2", 2," 
and 3" sizes. 
A recessed facing of refractory insulating 
plastic protects the nozzle from extreme 
heat .. . reduces replacements, prolongs 
the nozzle life, and reduces “down” time. 


Raw gas pilot, an 


For full information about “Airocool” Gas Recessed facing of 
refractory insulating 


Burner Nozzles, write for catalog. plastic, protects 
nozzle from radiant 


heat. 


BURNER CO., INCORPORATED 


NATIONAL 
1235 E. Sedgley Ave., Philadelphia 34, Pa. 
Texas Office: 2nd National Bank Bldg., Houston 


PUMP SETS @ EXPLOSION DOORS 
ACCESS DOORS © AIR DOORS © BURNER BLOCKS © FURNACE OBSERVATION WINDOWS 


Oll BURNERS GAS BURNERS GAS PILOTS 


ustallations in concentrations up to 55 po 
cent H,PO, at atmospheric boiling point 
Major applications of Karbate materials are 
in acid conveying systems (pumps, valves, 
piping), cooling all concentrations of H,PO, 
in the manufacture of the acid, and heat 
ing solutions typified by those used in the 
rust-proofing of steel. For cooling, cascade 
coolers and shell-and-tube heat exchangers 
are normally used; while for heating, eithe: 
shell-and-tube heat exchangers or plate heat 
ers are used. 

Contamination of the phosphoric acid by 
fluorides, sulphates, hydrofluoric and sul 
phuric acids, such as may be encountered in 
phosphoric acid production by cither the 
wet or clectric fiirnace, has no effect. 


HIGH-SILICON IRON 


R. M. SHIELDS 


The Duriron Co 
Dayton, Ohio 


H' SILICON IRON is generally identified 
as an alloy containing 14.5 percent 
silicon, 0.6-0.9 manganese and 0.9 carbon 
The high silicon content gives the alloy a 
low tensile strength and a high compres 
sion strength, both reflected directly in the 
type of equipment in which it can be fur 
nished. Design keeps stresses in compres 
sion wherever possible. Its low tensile 
strength, zero elongation, and extreme 
hardness make the alloy somewhat subject 
to both heat and physical shock. It is fur 
nished in the cast form only 
It possesses superior resistance to such 
acids as nitric, sulphuric, phosphoric and 
others which permit it to establish a sili 
con oxide film on which its corrosion re 
sistance depends. When the resistant film 
is established it cannot usually be destroved 
by anv concentration or temperature ot 
that environment. Phosphoric acid in the 
pure state permits establishment of this 
film; consequently high silicon iron can be 
recommended for phosphoric acid im all 
concentrations and temperatures. 
However, silicon iron cannot be recom 
mended for use on hydrofluoric acid or 
other compounds of fluorine. Thus the 
success of using it on phosphoric acid de 
pends entirely on whether the acid is pure 
or in the crude form, the latter invariably 
involving compounds of fluorine either as 
hydrofluoric acid or silicon fluoride. This 
condition will hold regardless of concen 
tration or temperature of the crude acid 
Much work was done in the 20’s on new 
processes and types of equipment in the 
manufacture of phosphoric acid, both the 
so-called dry method using clemental phos 
phorus and the wet method using phos 
phate rock. Silicon iron was used widely 
on both because of its known resistance to 
phosphoric acid and because its extreme 
hardness gave excellent resistance to abra 
sion and erosion in the wet method 
Though it was known that the presence of 
fluorine in the latter might have a marked 
effect on its life, at least one operator 
reported that excellent service was derived 
‘even though not recommended by the 
manufacturer.” Much of the origin: al sili 
con iron remains in service on pure phos 
phoric acid and in many cases it continues 
to be used on the crude in spite of its 
shorter life. Continued use seems justified 
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ucts— differing 
andard commercial 
-Drake’s specialized 
with exactly specified 
petrolatums ackey— 
or less tackey— Speci colors 
or other qualities to meet your needs. 
production is of highest quality, and includes all types of 
petroleum specialties. 
We will be glad to give you fylt data on standard oF 
special petroleum products. 
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Missouri Avenue Plant 
Atlantic City Electric Co. 
Photo taken prior to major 


addition now under construction. 


he choice of Daugherty Company to handle 
the erection of piping for the 1000 degree steam installation 
now being added to this well known station is further testi- 


mony to the successful experience of Daugherty Company in 


handling complex power and process piping. 


Daugherty Company offers these facilities for power and 
process piping work: FABRICATION of high pressure, high 
temperature piping including alloy tubing. EQUIPMENT for 
field stress-relieving and radiographic inspection. WELDERS 
qualified for all classes of work. SUPERVISION by an unex- 


celled metallurgical, engineering and construction staff. 


502 Union National Bank Building, Youngstown 3, Ohio 


PIPING CONTRACTORS for the POWER and PROCESS INDUSTRIES 


Company, 
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because of its high resistance to abrasion. 

Actual tests on Duriron in pure and 
crude phosphoric acid gave the following 
data: 


Acid Conc., In. Penetr 
Percent per Year 
50, pure 0.0072 
25, pure 0.0015 
10, pure 0.0058 


Dilute, crude containmmg HF 1.40 


Ihe above tests were run at $5 deg. C., 
aerated. Many manufacturers and users of 
corrosion equipment have accepted 0.03 
in. penetration per year as a maximum 
value to determine whether the use of any 
alloy should be pursued further for process 
work. This is particularly true of castings 
and would not necessarily apply to such 
forms as sheet or plate. From the above 
table it is evident that this alloy falls wel! 
within the limits excepting on the crude 
phosphoric contammg hydrofluoric acid 


VITREOUS SILICA 


WILLIAM W. WINSHIP 


The Thermal Syndicate, Ltd 
New York, N. Y 


R' between vitreous silica and 
phosphoric acid is inappreciable at 
temperatures below 200 deg. C., but in 
creases rather rapidly at higher tempers 
tures. Laboratory tests with acid of 1.75 
sp. gr. indicate that it would take about 
eight months to eat away a thickness of 
1 mm. at 217 deg. C. or about 1.4 months 
at 270 deg. ¢ 

It is readily attacked by fluorine com 
pounds at high temperatures but is un 
affected by sulphur trioxide or oxidizing 
conditions. Mixtures of concentrated su! 
phuric and phosphoric acids can be dis 
tilled in vitreous silica equipment with 
only very small resultant attack. 

Vitreous silica cascade concentration 
trays, dishes and coolers, similar to those 
used as sulphuric acid units, have given 
excellent service in concentrating pure 
phosphoric acid to U.S.P. strength at op 
erating temperatures of 200-230 deg. C 
with an occassional maximum of 260 deg 
C. Closed-end tubes of the same material 
were used in this connection for ther 
mometer and pyrometer wells. The dishes 
on the lower steps, handling the strongest 
acid at highest temperatures have rather a 
short life but the service given exceeds that 
with glass or porcelain by a considerable 
margin. 

Equipment of vitreous silica is relatively 
inexpensive compared with other materials 
offered for handling pure phosporic acid 
and its solutions and is suitable for the 
treatment of many other compounds with 
this reagent. It would appear to be a 
logical form of equipment for phosphoric 
acid manufacturing processes involving the 
use of hydrochloric or hydrobromic acids 
(e.g., E. Urbain, English Patent 278, 578, 
Feb. 24, 1927) or nitric acid (e.g., B. A. 
Bull, U. S. Patent 2, 130, 483, Sept. 20, 
1938). 

Electric immersion heaters in vitreous 
silica envelopes are especially adapted to 
heating phosphoric acid solutions in vessels 
of any other material, where purity of 
product is vital. 
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FROM THE EXPERIENCE 


DAN GUTLEBEN, Engineer 


RUSI1 POLLUTES the food and, if the 
technologist doesn't know how to avoid 
the abomination, the advertising mananger 
makes it palatable. However in sugar and 
baking powder, the advertiser cannot dis- 
pel the prejudice agamst color. Fortun 
ately, pure sugar solutions do not attack 
iron, but sirup from which the darkest 
color grade of Poca sugar is made, having 
a pH slightly below neutral, picks up iron. 
Iron develops a bustreless gray color. To 
promote permanence of the golden color, 
the iron 1 converted by the addition of 
phosphors acid to won-phosphate, which 
is assimilable in the human svstem. The 
he-man’s daily ration requires 10 mg. of 
iron for strength and USS mg. of phos- 
phorus for his bones. [hus for iron he 
needs owe quarters pound of dark brown 
sugar daily and for phosphorus, ten pounds. 


A STEEL JET CONDENSER, replacing 
an old one of cast iron, was designed for 
structural strength onlv. In a few years 
during wartime neglect of painting, a six- 
teenth of an inch of the steel shell was 
eaten away and 20 percent of the thick- 
ness was gone. In mine years the shell 
collapsed without warning but, since steel 
can bend and stretch, there was no splash 
and no casualty. Doubling the plate thick- 
ness would have imcreased the life at least 
25 vears. On the other hand, the old 
cast iron condenser with a wall thickness 
of 3} in. continued for 20 vears, having 
received an occasional coat of paint. The 
deterioration did not screech but the de 
creasing thickness could have been ascer- 
tained by test holes. Bv the warning of 
an occasional leak through a pit in the 


Wreck of a centrifugal (right). 
After 25 yr. the bronze basket flew 
apart at 1,200 rpm. General check- 
up disclosed another basket with 
ominous corrosion crack (below). 
Moral: Centrifugal< should be in- 
spected annually just as boilers are 


metal, a new condenser was ordered and 
a week after delivery the old one collapsed. 

In a similar case in another refinery a 
few months ago where strike binding had 
prevented replacement, two mechanics 
were making temporary repairs by apply- 
ing red-lead poultices to some small holes. 
Suddenly the shell collapsed and both 
men were drawn in by the vacuum and 
lost their lives. The interior surface can 
be protected by applying an acid resisting 
paint once or twice a year but the cost of 
this over a period of ten years is greater 
than the amount of metal that is caten 
away in the same period. 


CORROSION AND EROSION in a 
chemical plant require relentless inspec- 
tion. A 40-in. centrifugal basket, having 
served for a period of 25 years, suddenly 
flew apart at a speed of 1,200 rpm. The 
photograph shows what happened. If this 
had occured in any other plant somebody 
would have been killed, but in a sugar 
house, providential allowance is made for 
stupidity—a gift from heaven. This is by 
no means the first failure of a centrifugal 
but within the chronicler’s 45-yr. experi- 
ence around the sugar house, no sugar 
craftsman ever suffered death due to such 
an accident. Let the picture be a warning 
lest at some time the guardian angel be 
temporarily absent doing duty on the high- 
way. 

After the explosion the bovs dismantled 
all their centrifugals for a check-up—and 
none too soon. One of the self-discharge 
centrifugal baskets is shown in the photo- 
graph; note the crack in the bottom cone. 
Phe crack was found after the 40-in. bas- 
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~ Two men were sucked through the 
hole when this corrosion-weakened 
vacuum pan condenser collapsed 


ket had been operated for about 90,000 
hr., or about two million cycles at 0 to 
1,190 rpm. Fatigue supplemented by 
dezincification is suspected as the cause. 


RUST RESISTANCE can also be 
achieved by metal spraying. When the 
art was young some 20 years ago we pur- 
chased the equipment including a sand 


‘blasting kit and a book on the theory and 


ver 

' 
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FUSED 
BERYLLIUM 
OXIDE 
REFRACTORY 


Suitable for the manufac- 
ture of High Temperature 
Resistant Crucibles, Thermo- 
couple Protection Tubes, 
Pyrometer and Combustion 
Tubes, Electrical Insulators, 
Bricks, Furnace Linings and 
other high temperature 
refractory ware. 


Samples, literature and prices 
available upon request 


Write Dept. D 


CLIFTON PRODUCTS 


INCORPORATED 
PAINESVILLE, OHIO 


Complete Testing Unit 


For checking CO. and flue 
gas temperature, the ENGEL- 
HARD FLUALIZER combines a 
thermocouple with a Wheat- 
stone bridge, in a rugged. 
portable unit. Complete with 
aspirator bulb, a dryer, hose 
and all accessories. Weight 
only 8 lbs. 


Write for descriptive 
Bulletin 700 


Charles Engelhard Inc. 


233 N.J.R.R. Ave., Newark 5, N. J. 


218 


practice. We didn’t have time to read the 
book, but Binder, who represented the 
German licenser and manufacturer, furn- 
ished an experienced mechanic. Using 
block tin, we metalized certain vital parts 
inside of the fermenter tanks. One of the 
tanks was tinned over its entire intcrior 


arca at a cost of $3,000, equal to more than 


one-third of the subsequent replacement 
cost of the tank. Where weak spots 
occurred in the coating, deterioration was 
accelerated. For the new tanks we latcr 
spent $900 for 4 in. extra metal and 
thus increased life expectancy by 30 yr. 


THE OLD MAN OBSERVED with fas 
cination the metalizing of various surfaces. 
Ile expressed a desire to cover the insic 
of an old cast iron vacuum pan with cop- 
per. This pan is used for “low” purity 
sirups contamimg various organic matters 
Big hearted, we proceeded with precipitate 
cagerness and had the job done in a few 
days, having spent $1,200. Then came the 
test. In the first boiling, the iron surface 
shed the copper in large patches! Post 
mortem reference to the book disclosed 
that the quality of the liquid acting as a 
lve set up a repellent galvanic action be 
tween the iron and the copper! The 
greatest uscfulness of the spray torch has 
proven itself rather in metalizing turbine 
and pump shafts. 


CORROSION and erosion of sugar dis 
charger shafts was climinated by chromc 
plating. These shafts, about 24 in. dia 
and 34 ft. long, slide vertically in a bronze 
bearing fastened to the cover of the cen 
trifugal curb. At the lower end of the 
shaft there is a blade 3 to 5 in. wide, which 
in its downward travel plows the sugar 
off the screen. Vertical alignment of the 
shaft must be maintained so as to keep 
the blade parallel and tangent to the 
screen. When the blade gets out of line. 
the corner jabs into the screen and di- 
rectly requires a $15 replacement. The 
old stecl shafts, through the effect of 
wear and corrosion from sharp crystals 
and souring swect-water, become rough 
and act like a rasp on the bearings. Ac- 
cordingly they gradually increase in wob- 
bliness till they have to be discarded. A 
shaft had a life of six years provided it 
was occasionally polished and fitted with 
a new bronze bearing, but the principal 
costliness of the working condition ap- 
neared in the destruction of the screens. 
The new shafts are now ground, chrome 
plated to a thickness of 0.008 in., and 
ground again. The first one thus prepared 
in 1936 is still in perfect condition. 


FOR WHITENESS of product the en- 
ginecr must restrain rust in stcel tanks or 
clse use rustless materials till he develops 
a less costly substitute. If, in spite of 
his best knowledge, some harmless im- 
purity remains that he cannot conceal, 
he can take credit for its presence in 
glamorous language like the salesman whose 
House was stuck with a quantity of un- 
nopular light-colored salmon. He added to 
the label “Genuine Alaska White Salmon. 
Guaranteed not to turn pink in the can.” 


PROTECTION AGAINST RUST in 
sugar-house tanks over the idle season of 
a few months is obtained bv painting the 


surfaces with sugar sirup. This is effective 
provided that the condensate from humid 
atmosphere does not make streaks. Lime 
whitewash is also an effective temporary 
protection. These coatings have the ad- 
vantage of easy removal. Lead paints are 
not permitted in food products storage 
tanks because of the prejudice against dis- 
solved lead that may reach the consumer's 
stomach. For tanks not used for food 
products where deterioration duc to corro- 
sive liquids must be combated, a cheap 
way to maintain steel plates is to add 
thickness. This will tide over till the 
“scientists” evolve something better or the 
industrialists can reduce the price of stain- 
less stecl. An extra eighth of an inch 
added to the thickness of plates for a 
fermentor tank or a coal bunker protects 
the factor of safety for many years. 


THE POTENCY OF EXAMPLE of the 
good painting job in the char house was 
impressive. A “hewer of wood” had a 
woodshed to paint and he requested the 
Chicf to secure for him 100 gal. of the 
same kind of paint that he had seen 
used in the char house. It was necessary 
to explain to him that for certain pur 
poses, as for instance, the policy of honesty, 
the best was none too good. The pro- 
tection of the char house warranted a 
paint that cost $3.50 per gal. but for his 
woodshed something less than the best 
would serve and so we provided two 
gallons of barn paint at $1.50 


THE IMPORTANCE of protection of 
the $35,000,000 Delaware Bridge between 
Philadelphia and Camden demanded a 
test at the site rather than a manufacturer's 
guarantee based on a test a thousand miles 
away. Long before ground was broken 
for the foundations samples of a variety of 
paints, variously applied; were exposed to 
the ravages that exist right there at the 
site 

The structural steel in the sugar re- 
finery char house, which is infested with 
a confusion of gases, was neglected during 
the first war. The char house is not an 
attractive place to visit and therefore un 
exposed to critical inspection, but rust 
works quictly like a thief in the night 
Besides, the war demand for sugar was 
more vociferous than rust. When relief 
from the urgency was reached in ’23, two 
sandblasting machines and 28,000 Ib. of 
red lead were purchased, and all of the 
steel received two coats of red lead and 
linseed oil followed by one of graphite. 

Ten vears later, the thoroughness of the 
job was still justifying its cost, but the 
importuning salesman—and he has been a 
welcome kibitzer in our plant—proclaimed 
that he had a better paint. The engineer 
accepted a sample without prejudice and 
added it to the “proving ground” for the 
benefit of the prospective successor but 
hesitated to use it in place of the ma 
terial which bv experience had provided 
perfect* protection for at least ten years 
However there was curiosity to know why 
Mojeski had used for the Delaware Bridge 
the same paint that we did notwithstanding 
the salesman’s superior article. Here the 
salesman, caught short for an answer, 
blurted out the wrong one, namely 
“Mojeski was unwilling to pay the price.” 
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A. Lloyd Taylor 


A. Lloyd Taylor has joined the staff of 
H. L. Shaw & Sons, Inc., Portsmouth, 
N. HL, as vice president in charge of re- 
search and 


C. Richard Walmer is now medical di- 
rector of Industrial Hygiene Foundation at 
Mellon Institute. Dr. Walmer will hold 
the rank of senior fellow. 


Frank H. Lawton is now technical director 
of Hood Chemical Co., Pittsburgh. He 
joined Hood after 7 year's association 
with the Diamond Alkali Co. 


Elmer M. Hertzmark is now associated 
with the Diamond Alkali Co. at their 
plant in Jersey City. 


Herbert W. Henkels has accepted a posi- 
tion as research assistant at the Moore 
School, University of Pennsylvania. 


E. R. Gilmore, who has been chief engi- 
neer of Emco Products, has been appointed 
chief engineer of the Pittsburgh Equit- 
able Meter Division of Rockwell Manu- 
facturing Co. 


Robert A. Lees has been named man- 
ager of the American Anode, Inc., plant 
being constructed in Los Angeles and ex- 
pected to be in operation late this fall. 


John R. Brown, Jr., has assumed the 
dutics of director of chemical research of 
the Prolon Laboratory at the Pro-phy-lac-tic 
Brush Co. 


P. M. Dinkins has been made president 
and a director of Jefferson Chemical Co., 
Inc., the company organized two years ago 
by American Cyanamid Co. and the Texas 
Ca. to produce chemicals from petroleum 
and petroleum gases. 


R. S. Dean, after 17 years with the Bureau 
of Mines, has left government service to 
reenter private business. 


Allen S. Smith 


Allen S. Smith, formerly research director 
at the Ann Arbor laboratory of the Blaw- 
Knox Division of the Blaw Knox Co., 
is now professor of chemical engineering 
at the University of Notre Dame. 


C. Lalor Burdick, of E. I. du Pont de 
Nemours & Co. has returned from a 
vear of duty in Mexico City. Dr. Burdick 
now heads a special “high polymer com- 
mittee” which is studying Du Pont re- 
search and maufacturing activities con- 
cerned with nylon and similar polymeric 
compounds. He has been succeeded by 
William A. Denker as chairman of the 
board of Cia. Mexicana de Explosivos and 
by Robert W. Johnson as chairman of 
the board of Du Pont S. A. 


W. A. Raimond and T. H. Thelin have 
been appointed chief chemists of the vat 
dyes and intermediates divisions respec- 
tively, of Calco Chemical Division, Ameri- 
can Cyanamid Co., Bound Brook, N. J. 
Recently appointed assistant chief chem- 
ists were G. S. Herrick, basic dyes; C. E. 
Lewis, organic chemicals; and R. H. Ebel, 
rubber chemicals. 


Harold G. Turley, head of the leather 
laboratory of Rohm & Haas Co., Phila- 
delphia, was this year’s recipient of the 
Alsop Award for distinguished contribu- 
tion to the advancement of leather making. 
The award, instituted in 1939 by the 
Tannin Corp., was made at the recent 
annual convention of the American 
Leather Chemists Association. 


Henry H. Thomas has joined the research 
and development staff of the Pemco 
Corp., Baltimore. 


Felix C. Rodgers has been appointed gen- 
eral manager of the fire division of the 
Cardox Corp. of Chicago. H. V. William- 
son, formerly chief engineer of the com- 
pany’s research division, is now director of 
research. 
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L. C. Hughes 


Leslie C. Hughes, consulting chemical en- 
gineer, has been appointed consulting 
engineer for the chemical and process in- 
dustries by the H. K. Ferguson Co. 


Willis M. Cooper has been transferred 
from the St. Louis office of Monsanto 
Chemical Co. to the London office of 
Monsanto Chemicals Ltd., where he will 
act as assistant and project engineering 
advisor to the engineering director. 


Roger Adams, head of the department of 
chemistry in the University of Illinois and 
one of the nation’s leading organic chem- 
ists, has been awarded the Priestley Medal 
of the American Chemical Society. Dr. 
Adams, chairman of the Society's board 
of directors, received the medal on Sep- 
tember 11 in Chicago. 


W. M. Shafer, until recently a member of 
the research and metallurgical staffs of 
Fansteel Metallurgical Corp., North Chi- 
o Ill. is now with the research de- 
partment of the National Radiator Co. 


Dave Wetherly, chemical engineer who 
participated in a supervisory capacity dur- 
ing the design and construction program 
at the Oak Ridge, Tenn., atom bomb 


lant, has been named contract yt 
ioe the eastern district by the H. K. 
Ferguson Co. 


W. E. Jones, who has been associated 
with Diamond Alkali Co. for 30 years, 
resigned September 1. 


R. C. Jones has been appointed general 
manager of the rayon division of Celanese 
Corp. of America to fill the post vacated 
by John E. Bassill, who retired from the 
company on September 1. 


E. E. Lindsey and Frank S. Riordan have 
joined the staff of the department of 
chemical engineering of the University 
of Tennessee. Dr. Lindsey was with the 
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BLAW-KNOX 
AQUATOMIC 
FOG NOZZLES 
ARE 
_NON-CLOGGING 


and maintain the 
Spray pattern 
at reduced pressures 


The Aquatomic Fog Nozzle throws 
“out atomized water particles with 
force enough to reach the base of 
the fire, but fine enough to give 
maximum cooling ond quenching 
effect —o special added protection 
ogainst fires in transformer off and 
other flammable liquids. 

Drofts and ordinary air turbulence 
do not affect the pattern of protection, 
The woter particles ore 10 seporated 
that donger from electrical currents 
is prevented. 


— 


Stendord Wet and 
Dry Pipe Systems, os 
well os Thermostoticolly 
Controtied Pre-Action 
ond Deluge Systems. 


ite for details 


831 Beaver Avenve, N. S., 
Pittsburgh 12, Penna. 


Iloudry Process Corp. and Yale Univer- 
sity before his recent duty with the 
Navy. Mr. Riordan has been a chemical 
engineer with the Bureau of Mines at the 
Electrochemical Laboratory in Norris, 


| Tenn. 


Ward V. Evans will receive the 1946 
Honorary Scroll Award of the American 
Institute of Chemists at a dinner meet- 
ing of the Chicago Chapter on October 
4. Professor Evans is being honored for 


| outstanding achievements as a teacher and 


as an industrial consultant. 


Charles W. Palmer, a vice president of 


Canadian Celanese, Ltd., since 1930, and 
a member of the board of directors since 
1938, has been elected executive vice 


| president, and a member of the finance 


SPRINKLER DIVISION 


and executive committee. William McC. 
Cameron has resigned as vice president of 
the company, but will continue as a 
director and member of the finance and 
executive committee. 


John M. Cannon is now chicf engineer of 
the chemical engineering division of S. D 
Hicks & Son Co., Boston. 


R. W. Trullinger has been appointed 
chief of the Office of Experiment Sta 
tions, U. S. Department of Agriculture, 
to succeed James T. Jardine who retired 
July 31. 


Al C. Funk has retired from active busi 
ness life after 35 years with the National 
Adhesive Division of National Starch 
Products, Inc., and its predecessor com- 
panics. 


William L. McCracken, recently dis 
charged from the U. S. Anny Engincers 


with the rank of lieutenant colonel, has | 


been appointed administrative assistant to 
the vice president in charge of research 
and engineering of Detrex Corp., Detroit. 


F. M. Rogers, chief chemist at the Whit- 


| ing laboratories of Standard Oil Co. (Ind.), 


retired September 1 after 38 years with 


| Standard Oil. He has been succeeded by 


P. C. White. 


A. Douglas McLaren has been appointed 
an assistant professor assigned to the In- 
stitute of Polymer Research of the Poly- 
technic Institute of Brooklyn, where he 
will be active both in research and teach- 
ing. He was formerly with the Du Pont 
Co 


Herbert E. Schweyer has resigned from | 


the Texas Co. and is now associate pro- 
fessor of chemical engineering at the Uni 
versity of Florida. 


| Joseph H. Koffolt, of the chemical engi- 


neering department of the Ohio State 
University, has been elected chairman of 
the American Chemical Society's Colum 
bus Section succeeding John S. Crout of 
the Battelle Memorial Institute. 


Hugo Klein, who recently resigned as vice 
president in charge of chemical production 
and research of the Charles Bruning Co. 
Inc., New York, has accepted the posi- 


Sutton, Stecle & Steele 


CONTROLAIRE 
SEPARATOR 


LABORATORY MODEL 


The ‘'S. S. & S."" CONTROLAIRE 
SEPARATOR has two functions: 


First to separate a mixture of 
properly sized materials 


one from the other; 


Second—to remove fines from 
homogeneous materials. 


The CONTROLAIRE will separate mate- 
rials which are too fine to be properly sep- 
arated on the Sutton, Steele & Steele Air 
Table. A Sutton, Steele & Steele Air Table 
will separate in the range of 4%" down wo 
48 mesh. The CONTROLAIRE will separate 
| properly sized materials from 30 mesh down 
| to 250 mesh. 


Our engineers will be glad to help solve 

your separating or concentrating problems 
| and submit recommendations. Write us and 
we will tell you to which of our laboratories 
samples may be sent for tests. 


SUTTON, STEELE & STEELE, INC. 

SALES. OFFICES 

SEPARATIONS ENGINEERING CORPORATION 


nO EAST 42nd STREET, NEW YORK, 
OLIVER BUILDING. PITTSBURGH, PENNSYLVANIA 
LDING, NG. CHICAGO, ILLINOIS 


DRUMM STREET 
SAN FRANCISCO. CALIFORNIA 


THE FOR BETTER PRODUCTS FASTER 
PROCESS 
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The illustrations show a representative selection from the 
> thousands of types and sizes of Explosion Proof Condulets, 
especially designed for use in electrical installations in 
locations that are hazardous because flammable atmos- 

pheres are present or likely to be present. 
Type Poot (CONDULETS are made only by CROUSE-HINDS 

No. 12 


of a series of advertisements which demonstrate that CROUSE HINDS 
complete line means much more than just a range of sizes — there 
1s a wide variety of highly specialized types in each classification. 


sates at 


Type EFS Expionon Proof 
Switch Conduiet 


Type GUP Explosion Proof 
Condulet 


Type GUAP Explosion Prool 
Condulet 


Type EFSC 
Eaplonon 
Button Sus Adyustable Type EHS 
Eaplomon Proot Delayed 
Receptacie Condulet 
hromium Face Picte 
mpital operating rooms 
slat hazardous jocchons 


EHS Expiosion Proof 
nple Switch Condulet 


Type EHS Eaplonon Proof 
Signal Light Condulet 


Tyee FSQ Explosion Proot 
interlocking Receptacie 
and Switch Condulet 


with Plug Floodhght 200 Watt 


Type EVH Explosion-Proof 
Hand 


Expionon Proo. 


Type GUJL Explosion Proof Type | OF 
Condulet sh Button Station 


Condulet 


sth Button Staton and 
lot L Conduiet 
for ponel mouplag 


Type GUEL Proot 
Condulet 


Type EVA Explosion Proof 
Lighting Fixture 150 Watt 


Type EJH Expiomon Proof 
Condulet with Dome Cover 


Proof 


ype LBH Proof 


2465 


CPS Explonon-Proot Type EVA Explosion Proof 


T 
layed Achon Arknte Sign Light Condulet 


Receptacie with Plug 


Type CPS TwoGang 
Explosion Proof Delayed 
Achon Arktite Receptocie 


Type FLB Explonon Proof 
Circwt Breake: Condulet 


HR Explosion Proof 
Thermostat Condulet 


Type EMS Explosion Proof 
Thermostat Condulet 


Type FSQC Ex hon Proof 
interlocking lacie 
and Switch Condulet 


Type ELG Explosion Proof 
Gauge Lighting Condulet 
Advustment 


Type EMS Explosion Proof 
Mercury Limit Switch 
Conduiet 


son Proot Condulets 
Motor Starters, Circuit 
Breakers and Combinations 


Type RLEE 14 
Explosion Proof Floodhght 
$00 Wont 
Type ACDE 8 Explosion Proof 
Portabie Floodhght Type 
200 Won 


CROUSE-HINDS COMPANY 
Syracuse I, N. Y., U.S.A. 


Type EVG Explosion Proof 
Lightung Type EVA Expiosion-Proof 
for gasoline Lighting Fixture 500 Watt 


Type EJB Explosion Proof 
Condulet pumps 


Complete listings of cach type 
are in Condulet Catalog 2500. 


Offices: 
San Francisce — Seottle — St Louis 
TORONTO 


Phicdelphia — Pittsburgh — Portland Ore - 
CROUSE-HINDS COMPANY OF CANADA LTD Main Office and Plant 


CONDULETS TRAFFIC SIGNALS AIRPORT, LIGHT 
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Type FLDC Explosion-Prool 
Secondary Breaker Condulet 


Type FGCH Explosion Proof 
Switch Condulet for 
gasoline bulk stations 


ype ETH Explosion 


Type ETH Explosion-Proof 
Suen Signal 
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T eYs Proof 


Type RCDE8 Explosion-Proof 


Type GUAC Explosion-Proot 
Condulet 


Type EMH Explosion. Proof 
Instrument Condulet 


Type EZS Expiosion-Proof 
Sealing Condulet 
tor 3-2 to 6unch conduit 


Type ECD Drain Valve 


Type ECD Breather Vaive 


EPC Explosion Proof 
Plug Receptacle 


ONT 


ING 


“i 

CUB Explosion Proot 
ment Condulet 
= 
= 

Type CPS 
Explosion Proot Condulet Type 2 Ezs Euplosion- Prost 
for 12 to Sanch conduit * 
ks 

ELG 
Fluorescent 

y 
a 
Type ESP Ex Proot 
Panelboard 
a 

Lxvicsion-Prool Condulet 4 4 >, 
iF Type EDP Explosion-Proof 

fen mr 

Through Electrical | 
Wholesalers | 
waukee — nneapolis — ‘ork * ‘ 
s 
4 
4 
G 223 ars 


LINERS 


| 


more 
why: 


today. They 
crinkled and 


GENERAL SALES OFFICES 
309 WEST JACKSON BLVD., CHICAGO 6, ILL. 


BOISE « DALLAS TOLEDO DENVER DETROIT MINNEAPOLIS 
ST LOUIS - NEW YORK - CLEVELAND - MILWAUKEE - PITTSBURGH 
BUFFALO - KANSAS CITY. MEMPHIS - GOSHEN, IND - PHILADELPHIA 


NEW ORLEANS ORLANDO. FLA SALT LAKE CITY - OKLAHOMA 


CITY PORTLAND, ORE. REIDSVILLE, H.C. HARLINGEN, TEXAS 
" HUTCHINSON, KAN. - WINTER HAVEN, FLA 


tion of manufacturing manager of Con- 


verted Rice, Houston, Tex. 


Granville M. Read is now chief engineer 
of FE. Ll. du Pont de Nemours & Co. He 
was promoted from his position of assistant 
chiet engineer to succeed Everett G. 
Ackart, who retired September 1 after 
nearly 40 vears with Du Pont. 


Thomas W. Nale, M. D., formerly plant 
physician of the South Charleston works 
of Carbide and Carbon Chemicals Corp., 
has been appointed assistant manager of 
the industnal toxicology department of 
Union Carbide and Carbon Corp., New 
York 


Harry A. Kuhn has retired because of dis- 
abilities in line of duty from his post of 
a of the control division, Chemical 

Corps. Colonel Kuhn will remain in 
Washington, D. C. where he will open a 
consulting office. 


Howard P. Milleville, research chemical 
engineer, has resigned his position at the 
Eastern Regional Research Laboratory of 
the U. S. Department of Agriculture at 
Philadelphia, to enter the new laboratories 
of Donald K. Tressler and Associates at 
Westport, Conn. 


Charles C. Price, III, head of the chemistry 
department in the University of Notre 
Dame, has been awarded the $1,000 
American Chemical Society Prize in Pure 
Chemistry for 1946. The award, made 
_ annually, was presented to Professor Price 
in Chicago on September 11. 


Martin T. Bennett has opened an office at 
917 15th St., N. W., Washington, D. C., 
for the practice of general industrial engi- 
neering. Mr. Bennett is a chemical engi- 
neer with long experience in public utility 
work. 


Edward C. Sterling has been elected chair- 
man of the American Chemical Society's 
Western Connecticut Section succeeding 
R. C. Swain. 


Bernard H. Gilmore, formerly with the 
research laboratories of H. J. Heinz Co., 
has joined the research and develo ane 
staff of Calgon, Inc., Pittsburgh, he 
food technologist. 


John W. Beaty, formerly associated with 
the E. I. du Pont de Nemours Co., has 
joined the technical staff of the Quaker 
Oats Co. as chief chemist for the feed 
mill located at Memphis, Tenn. 


Walter Dannenbaum has been appointed 
general manager of the ammonia depart- 
ment of E. I. du Pont de Nemours & Co. 
He succeeded F. A. Wardenburg, who has 
retired after 39 years with the company. 


Leonard T. Beale, president of the Penn- 
sylvania Salt Manufacturing Co. and Rich- 
ard L. Davies, assistant to the president of 
_ Pennsalt have received from King Chris- 
_ tian X the King Christian X Medal of 
Liberation for their efforts for the Danish 
cause during the years of Nazi occupation. 
Their activity came about as a result of 
the long association of Pennsalt with the 


Modern plants save 


with ILLCO-WAY 


DE-IONIZED WATER 


(the modern low-cost 
equivalent of distilled water) 


10,000 GALLONS FOR 
LESS THAN A DOLLAR* 


ANOTHER ILLCO-WAY INSTALLATION: 
Pure water is produced by this compact 
ULCO-WAY De-ionizer (360 gph) in pro- 
gressive industrial plant. Ne fuel, ne cool- 
ing water required, no periodic dismantiing 
for cleaning. 


If you use distilled water, the 
Ittco-Way De-ionizing process 
can save you thousands of dol- 
lars! If the cost of distilled water 
has been prohibitive, you can 
now have water of equivalent 
quality at a fraction of distilled 
water’s cost! 

ItLtco-Way De-ionized Water 
—in volume up to 500,000 gal- 
lons an hour—is produced at 1% 
to 10% of the cost of distillation! 

Write today for complete de- 
scriptive literature. It will pay 
you to get the facts about this 
no-fuel, ion- exchange 

. . . used currently in 
of top-flight plants. 


ILLINOIS WATER TREATMENT CO. 
844-9 Cedar St., Rockford, Illinois 
7310-89 Empire State Bidg., New York City 
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INDUSTRIAL EXHAUSTERS 
Do Wetter for / 


Your power and maintenance bills tell the story . . . as well as the 
efficient, dependable way your various materials are kept moving 


YOURS FOR INCREASED 
FAN EFFICIENCY 


Whether your exhausting 
problem is materials, gases or 
fumes, you'll find full data on 
the right fan in the new 
“Buffalo” Bulletin No. 3576. 
It will pay you to write for it 
today! 


.. when you install these husky new “Buffalo” Industrial Exhausters! 


Heavy-duty in overall construction, “Buffalo” Exhausters bring 
you latest improvements in rotor and casing design. All-welded 
material wheels give a smooth surface to which particles do not 
cling. Readily opened cleanout door. Wide range of types, capacities, 
arrangements to meet particular requirements. Simply ask your 
local “Buffalo” representative about cutting conveying costs! 


BUFFALO FORGE COMPANY 


501 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


INDUSTRIAL EXHAUSTERS- 
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FINER GRINDING, 
MORE UNIFORM 
DISPERSIONS RESULT 
IN BETTER PRODUCTS 


The Eppenbach High 
Speed Wet 

and Colloid Mill is 
dual purpose machine: 


1) it reduces particles to sub-micro- 
dimensions by grinding, and 


Effects perfect dispersion of such 
= into fluid or plastic ma- 
te 


Ao examination of the 
turbine design shows why 
it is possible for a single 
machine to perform these 
two distinct operations. 
Liquid is broken up into 
minute globules by high velocity im- 
pact at top of turbine. Suspended 
material is mechanically sheared by 
the rotor and stator teeth, and hy- 
‘draulically sheared by the final 
smooth surfaces of rotor and stator. 


Eppenbach Mills are available in 

laboratory and production sizes. Ca- 

pom range from 2 to 3600 gal- 
per hour or higher. 

Write for complete details. Ask for 

a copy of Catalog No. 401. 


EPPENBACH, INC. 
LONG ISLAND CITY 1, N. Y. 


Danish government and Danish companies 
dating from 1865 when Pennsalt entered 
into its first agreement to import crude 
cryolite ore from the mines near Ivigtut, 
Greenland. 


A. D. Andriola has been appointed chief 
research engineer to head a recently an- 
nounced engineering research program of 
the De Laval Steam Turbine Co. of 
Trenton, N. J. 


William P. Campbell, leader of the paper 
makers chemical research group at the ex- 
periment station of Hercules Powder Co. 
near Wilmington has been appointed di- 
rector of development of the PMC de- 
partment with headquarters in the Wil- 
mington home office. W. Donald Thomp- 
son, Jr., formerly assistant group leader 
is now acting group leader. Research 
chemists James W. Davis and Stearns Put- 
nam have been named assistant group 
leaders. 


Harold C. Weingartner, a chemical engi- 
neering graduate of the University of 
Illinois, has been appointed chief engi- 
neer of the vacuum engineering division 
of the National Research Corp. of Boston. 


Charles W. Hymer, manager of the sport- 
ing powder division of Hercules Powder 
Co.'s Explosives Department since 1919 
retired September 1. Henry N. Marsh, 
manager of smokcless powder operations, 
will take over management of the sporting 
powder division as well, with the title of 
manager, smokeless powder division. 


Robert J. Davis, a chemical engineering 
graduate of the Massachusetts Institute of 
Technology has joined the technical serv- 
ice department of Colgate-Palmolive-Peet 
Co., Jersey City, N. J. 


Frederick C. Abbott, formerly manager of 
the new products division, has been named 
assistant to the production manager in the 
manufacturing of the Pennsyl- 
vania Salt Manufacturing Co. Hugh R. 
Bishop, recently released as a lieutenant 
colonel in the air forces after four years of 
service, has been named manager of the 
new products division replacing Mr. 
Abbott. Martin E. Johnson has been trans- 
ferred from the market research depart- 
ment to the new products division. 


C. T. Carson has been elected vice presi- 
dent of Hiram Walker & Sons, Ltd. He 
will be in charge of production at the 
company’s distillery in Walkerville, 
Ontario. 


Warren W. Burr, paint, varnish and lac- 
quer “1 who served as a naval officer 
in World War II, now heads the section 
on development of protective coatings and 
Pliolite resins of the research staff of The 
Goodyear Rubber & Tire Co. 


Eugene C. Crittenden, associate director 
of the National Bureau of Standards has 
been elected to membership in the Inter- 
national Committee on Weights and 
Measures. 


He was sales 


R. L. Baldwin has retired. 


In Sa anal Georgia 


IT’S LAYNE—95 percent 


In picturesque, progressive and industrially 
important Savanneh, Georgia, and her ad- 
jacent territory, Leyne high efficiency Well 
Water Systems score 95 per cent. They are 
serving the city of Savannah, which is full 100 
per cent Layne equipped—Ship Yards, Chem- 
ical Works, Dairies, Laundries, Cotton Com- 
presses and Warehouses, Cotton Oil Plants, 
Lumber Mills, Paper Mills, Fertilizer Works, 
Packing Houses, Cement Works, Powder 
Plants, Cemeteries, Tourist Courts and numer- 
ous other industries. Such a record of pref- 
erence is the direct result of outstanding effi- 
ciency, extraordinary quality and complete 
satisfaction provided by Layne Well Water 
Systems. 

Layne high efficiency Well Water Systems 
are designed, built and installed complete by 
Layne’s own engineers and field crews. Each 
System is thoroughly tested and adjusted for 
peak efficiency and low cost operation before 
delivery. From pump head to sand screen, 
every unit is made of the very finest quality 
materials. 

If you wish illustrated literature, bulletins, 
etc., address Layne & Bowler, Inc., Genera! 
Offices, Memphis 8, Tenn, 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Lovne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atlantic Co., orfoik. 
Va Layne-Central Co Memphis, Tenn 
Layne-Northern ¢ Mishawaka. Ine * Layne- 
Louisiana Co La Charles a I 

il Ce Monroe. La * Layne New York Co., 
New York City *® Layne-Northwest Co Mil 
waukee. Wis. * Layne-Ohic Co Columbus. Ohte 


Co. of Minnesota. Minneapolis. Minn. * Interna 
tional Water Supply Ltd., London. Ontario. 
Canada * tayne-Hispano Americana, 8S. A., 
Mexico, D. F. 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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precision 
quarter-marked 


Those four points on each end of every WeldELL are 
small things to look for, but big things to find. 

They make it far easier to follow center lines, angles 
and planes—save time, prevent errors. 

Here is a feature that appeals to the practical man— 
an exclusive feature of WeldELLS—typical of the extra 
value you get in all Taylor Forge Welding Fittings. 

Please note the list of extra-value features opposite. 
Who can doubt that a job welded with fittings which 
lack these features does not sacrifice something—in speed 
of installation, in economy, in soundness, in the lasting 
satisfaction that goes with using the best! 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: P. O. Box 485, Chicago 
New York Office: 50 Church Street 

Philadelphia Office: Broad Street Station Bidg. 
Los Angeles Office: Oviatt Bidg. 


IF 
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WeldELLS alone combinc these features: 


es | greater strength and uniformity. 
© Tangents—keep weld away from zone of 
highest stress—simplify lining up. 

© Precision quorter-morked ends — simplify 
layout and help insure accuracy. 

®@ Selective reinforcement — provides uniform 
strength, 

© Permanent and complete identification 
merking—saves time and eliminates errors in 
shop and field. 

© Wall thickness never less than specification 
minimum—assures full strength and long life. 

@ Machine tool beveled ends—provides best 
welding surface and accurate bevel and land. 

© The most complete line of Welding Fittings 
and Forged Steel Flanges in the World—in- 
sures complete service and undivided responsi- 
bility. 
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development manager, Electrode Products, 
National Carbon Co. Inc. 


Hayden B. Kline, director of Industrial 
Rayon Corp., has been elected to the 
newly created post of executive vice presi- | 
dent and to membership on the executive | 
committec. 


Rufus E. Zimmerman, vice president in | 
charge of research and technology of the 
United States Steel Corp. of Delaware, 
has been clected to receive the medal for 
the advancement of research awarded 
annually by the Amencan Society for | 
Metals. It will be presented in Atlantic 
City, November 21. 


John R. Lacher, formerly with the 5. 
Pont Co., has taken the position of assist- | 
ant professor of chemistry at the University | 
of Colorado. Other additions to the Um | 
versity of Colorado faculty include Karl 
Dittmer, assistant professor of chemistry, | 
from Corel] University; Stanley Cristol, | 
assistant professor of organic chemistry, 
from the Department of Agriculture; John 
S. Meek, instructor, from the University 
of Illinois; and Orville J. Sweeting, assist- 
ant professor of chemistry, from Cornell 


J. D. Fennebresque has been appointed 
general manager of the chemical division 
of the Celanese Corp. of America. 


Hugo Hiemke has joined the Pacific Coast 
division of the A. O. Smith Corp. as 
assistant director of the company’s service 
and development laboratory in Los An 
gels. He -will work on technical prob 
ems arising in the company’s west coast 
plant and in the plants of two subsidiary 
concerns, the Sawyer Electrical Mfg. Co. | 
and the Smith Meter Co. 


OBITUARIES 


Logan G. Thomson, 61, president of the 
Champion Paper and Fibre Co., Hamil- 
ton, Ohio, died in La Jolla, Calif., last 
month. 


Manufacturers of 


INDUSTRIAL INDICATING, 
REMOTE READING 

and RECORDING 
THERMOMETERS 


CONTROLLERS 
for Time, Pressure 
and Temperature 

Wilmer E. Crawford, 66, head of the 
Wilmer H. Crawford Chemical Co. and 
a former president of the Cincinnati 
Paint, Oil and Varnish Club, died in | 
Avondale, Ohio, August 5. 


PRESSURE GAUGES 
and RECORDERS 


Mestroted catalog CM 
on request 


Carl L. Breithaupt, 50, consulting engi 
neer for the Prior Chemical Co. of New 
York, died while vacationing in Canada, 
August 13. 


J. W. Wizeman, chief of the inorganics 
branch of the chemicals division, Civilian 
Production Administration died at his 
home in Arlington, Va., August 15. 


Gerald Thorp, vice president of the Beth 
lehem Foundry and Machine Co., Bethele 
INSTRUMENT t0., Int. hem, Pa., died August 22. 
NEW YORK CHICAGO SAN FRANCISCO 


Representatives 
in all Principol Cities 


Harvey P. Thelen, 36, product sales man- 
ager, steel containers, Continential Can 
Co,. died in New York August 24. 


Karl F. Stahl, 91, internationally known 
chemist, died in Pittsburgh August 27. 


SHIPMENT 


BUCKETS 


@ Here’s the solution to your 
elevator bucket problem—and, 
a better one at that. These alu- 
minum buckets can be alloyed 
and constructed to your job 
specifications. Important, too, is 
their resistance to corrosion and 
abrasion. And, of course, their 
light weight means the attain- 
ment of greater capacities with- 
out an increase in power. 
Many other castings in the 
Beaumont-Birch line also are 
now available in aluminum 
alloys. Write for details, today! 


BEAUMONT 
BIRCH 


COMPANY 


1510 Race Street + Philadelphia 2, Pa. 
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| 
| 
228 * SEPTEMBER 1946 « CHEMICAL ENGINEERING CHEM 


STAINLESS TUBING 


UNIFORM HEATING AND COOLING 
. .. mo heavy sections of the cube walls 


to slow down processing. The uniform 
walls of this tubing eliminate under- 
gauge sections that might cause prema- 
ture failure of a unit. 


UNINTERRUPTED FLOW . . . smooth 
sleek surfaces on I.D. and O.D. promote 
even flow. Carpenter Stainless Tubing 
retards scale and sludge formations. 


CORROSION AND HEAT RESISTANCE 


. . « full corrosion and heat resistance 
properties in each length of this tubing. 
Carpenter’s method of manufacture 
does not require, nor permit, any com- 
promise with Stainless Analysis. 


Useful Technical Data on Stainless Tubing... 
Velocity Constants, Mass Velocity Constants and Cross 
Sectional Areas (1.D. and O.D.) are provided by this 
new Stainless Tubing Slide Chart. It also gives you in- 
formation on Physical Properties, Ultimate Strength, 
etc. of various types of Stainless Tubing. A note on your 
company letterhead will start your copy on its way. 
Write today 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division © Kenilworth, N. J. 


WELDED 
STAINLESS TUBING 
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Blaw-Knox Construction Co., Chemical 
Plants Division, Pittsburgh, has a contract 
from Colgate-Palmolive-Peet Co. for de 
sign and processing equipment to be 
located at Kansas City, Kans.; Jcfferson- 
ville, Ind.; and Jersey Citv, N. J. 


Gas Atmospheres, Inc., Cleveland, has been 
formed to design, manufacture, and sell 
various types of equipment and processes 
to produce industrial gas atmospheres. 
A. A. Straub is president and general man 
ager and headquarters are at 20011 West 
Lake Road. 


Allis-Chalmers Mfg. Co., Milwaukee, has 
named Irwin MecNiece assistant district 
superintendent of service and erection for 
the Los Angeles district. 


Chain Belt Co., Milwaukee, has purchased 
the heavy ordnance plant constructed for 
the Defense Plant Corp. at West Mil 
waukce. 


Combustion Engineering Co., Inc., New 
York, has formed Combustion Engineer 
ing de Mexico S. A., located at Lopez, 
Mexico, D. F. Resident executives of the 
new company are George C. Siefert, vice 
president and general manager and Seldon 
Merrill, manager of installation and servic« 


Rockwell Mfg. Co., Pittsburgh, has estab 
lished a new hydraulics division to special- 


‘INDUSTRIAL NOTES 


ize in the development of hydraulic equip- 
ment. W. H. Marsh is general manager of 
the division 


Brown Instrument Co., Philadelphia, has 
appointed I. K. Farley petroleum industry 
sales manager. R. A. Schlegel has been 
transferred from Chicago to New York 
where he will have charge of petroleum 
accounts in that areca. 


Westinghouse Electric Corp., Pittsburgh, 
has selected R. F. Wright as manager of 
its office in Chattanooga, Tenn., to suc- 
ceed J. G. Simpson who has retired. 


American Cvanamid Co., Calco Chemical 
Division, Bound Brook, N. J., has ap- 
pointed W. M. Boyce as southern repre- 
sentative for the Heller & Merz depart- 
ment 


Valve & Primer Corp., Chicago, is now 
represented in New York by A. H. | 
Berchem of the Berchem Co., with offices 
at 50 Church St 


Ampco Metal, Inc., Milwaukee, has trans 
ferred Henry A. Mullen from Detroit to 
the main office where he will serve as 
manager of resistance welding sales. 


Elliott Co., Jcanette, Pa., has placed E. | 
Pollard in charge of electrical enginecring 
replacing Quintin Graham who recently 


LITTLEFORD 


428 East Pear! 
CINCINNATI 2, OHIO 


LITTLEFORD BROS., INC. 


L-2 


WRITE for complete 
specifications on au- 
tomatic temperature, 
pressure and flow 
controls. 


All Electric Cutouts for 


LOW WATER CONTROL 


Designed to control any type of water from spring 
water to brines. Free of moving parts, glands or 
seals under pressure, eliminating greatest draw- 
backs of usual cutoffs. Large electrode area. Low 
current density insures freedom of spot currents. 


Three types of electrode cham- 
bers and fittings available for 
pressures up to 150 Ibs. Adapta- 
ble to all units for low water cut- 
off service. Low and line voltage 
types. Double voltage coils, per- 
mitting 115 or 230 A.C. con- 
nections. 


GENERAL |C/| CONTROLS 


801 ALLEN AVENUE 


GLENDALE 1, CALIF. 


FACTORY BRANCHES: PHILADELPHIA « ATLANTA « BOSTON « CHICAGO 
KANSAS CITY « NEW YORK « DALLAS -« DENVER « DETROIT « CLEVELAND 
HOUSTON «+ SAN FRANCISCO « SEATTLE «. PITTSBURGH 


12-3 DISTRIBUTORS IN PRINCIPAL CITIES 
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Republic ENDURO Stainless Steel—the metal which 
possesses exceptional resistance to intense heat and 
severe corrosion—is the ideal material for many different 
types of high temperature equipment. 

ENDURO possesses high creep strength—and resists 
scaling in high temperature applications—thereby 
effecting substantial savings in both equipment main- 
tenance and replacement costs, 


For complete details about ENDURO Stainless Steel, 
including a list of the many different analyses and their 
corresponding physical properties, write directly to: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES «© CLEVELAND 1, OHIO 


These stainless steel blower fans, @ 
wsed for bigh temperature oper- haa 
ations in the chemical processing mi 
industry, represent but one of & 


4 ENDUK Stainless Steel. Others 
include beat exchangers, condens- @& 
ers, evaporators, kettles, tubing, 
walves and drums. 
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Expansion in production facilities has kept pace with the increas- 
ing demand for WESTON all-metal thermometers, thus prompt 
deliveries of catalogued models are assured. In most standard 
ranges and stem lengths, spot shipments can be made from stock. 

The WESTON thermometer is of rugged, all-metal construc- 
tion, with large legible scales. Available in ranges from —100 F. 
to +1000 F. and -100 C. to +400 C. Scale lengths from 6” to 
12”. Stem lengths from 242” to 60”. Accuracy guaranteed. Avail- 


able through your local jobber or WESTON representative. 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
590 Frelinghuysen Avenue, Newark 5, New Jersey 
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was appointed assistant manager of the 
Ridgway Division. 


Freeport Sulphur Co., New York, has 
clected Frank Hamilton vice president of 
its subsidiary, Nicaro Nickel Co. Mr. Ham- 
ilton has been serving as assistant to the 
president. 


Patch and Talmage, Stamford, Conn., is a 
new partnership firm organized by Earl S$ 
Patch and C. Robert Talmage to serve in- 
dustrial companies in the field of powder 
metallurgy. 


Independent Pneumatic Tool Co., Chi- 
cago, has opened a branch office in St. 
Paul, Minn. It ts in charge of Joseph A. 
Bell who for the last six vears has repre- 
sented the company in that arca 


limken Roller Bearing Co., Canton, Ohno, 
announces that R. Wagenhals, formerly 
quality control enginecr, is now director of 
quality control for all bearing divisions of 
the company. 


Hardinge Co., York, Pa. repre 
sented in the Gulf Coast territory by C. L 
Chavigny Co., Sterling Bldg., Houston 
Tex. This company also represents the 
American Hard Rubber Co.. R. P. Adams 
Co., Goslin- Birmingham Mfg. Co., Hasco 
Nalve and Machine Co., and American 
Heat Reclaiming Co 


Merchants Chemical Co.. kim Court 
Stamford, Conn., has been formed to 
manufacture industrial coatings and fin 
ishes. Victor F. Mutch, formerly president 
of Cordo Chemical Corp., is president of 
the new company. 


Lukens Steel Co., Coatesville, Pa., has 
opened an office at 332 South Michigan 
Ave., Chicago, with John H. Faunce, Jr.. 


acting as manager of sales. 


St. Regis Paper Co.. New York, has 
opened a branch office for its subsidiary 
St. Regis Sales Corp., in the Farr Bldg.. 
Allentown, Pa. J. Lea Fearing, Jr., is in 
charge of the office and will handle sales 
of the multiwall paper bag division 


Lion Oil Co., F} Dorado, Ark., has ap 
pointed Norman H. Eason as assistant sales 
manager of its chemical division. Mr 
Eason will handic the sale of ammonimm 
nitrate fertilizers 


kK. L. du Pont de Nemours & Co., Wil 
mington, has transferred Dr. Emil D. Ries 
from the position of assistant director of 
sales of the ammonia department to assist 
mt gencral.manager of the department 
Walter Dannenbaum has been = general 
manager of the department sce June 30 


Koppers Co., Inc., Pittsburgh. has con 
solidated all public and advertising activities 
of the company mto a new unit to be 
known as the Public Relations Section 
Robert H. McClintic has been appointed 
director of public relations 


Westvaco Chlorine Products Corp., New 
York, has opened an office at 1900 East 
Jefferson St., Detroit, with Donald C 
Oskin in charge. Mr. Oskin joined the 


means A QUICKER BEGINNING! 


Sivyer goes beyond the point of usual foundry practice in finishing 
castings for greater dimensional accuracy . . . correct size, shape 
and contour. Thus, Sivyer castings get on the job faster. 


This means less handling . . . less processing of castings on your 
end. And once they are on the job, by the same token of taking time 
to make a sounder product, Sivyer castings stay there /onger. 


Dimensional accuracy is just another reason why critical 

buyers specify castings bearing the Sivyer diamond <> —the mark 
worth looking for. The next job— 

simple or difficult — give Sivyer a trial. 


IVYVER 


P, 
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company late last year after serving for 
four years in the armed forces as a major on 
the staff of General Doolittle. 


Monsanto Chemical Co., St. Louis, has 
appointed F. Faxon Ogden manager of spe- 
cial products sales development for the 
Mernmac Division in Boston and J. J. 
McCarthy manager of chemical sales de- 
velopment in charge of new products for 
the paper and leather industries. 


Taco Engineering Co., 2620 South Park 
\We., Chicago, has been formed by Theo- 
dore A. Cohen. The company is a con- 
sulting, designing and manufacturing or- 
ganization specializing in electronic and 
clectro-mechanical automatic control equip 
ment 


American Car and Foundry Co., New 
York, has appoimted R. S. Slater manager 
of tank car sales in charge of sales of tank 
cars, storage tanks, and pressure vessels. 


National Tube Co., United States Steel 
Corp. subsidiary, Chicago, has elected 
William F. McConnor to the position of 
vice president in charge of sales. 


Moore Products Co., Philadelphia, has 
opened an office in 105 West Monroe 
Bldg., Chicago, with Jack J. Fregean in 
charge of sales and service. 


John A. Roebling’s Sons Co., Trenton, 
N. J., has promoted Forest S. Burtch to 


manager of sales, wire rope division, and M. 

William Hobbs, Jr., to manager of sales, an 

aircord division. me 

How N-Sol-A, made with N Brand Silicate, can increase the On. th 
rate of growth of the floc is demonstrated in the above jars. Ohio, has advanced William Rodder from 
Right jar, alum; left, alum and N-Sol-A. The floc is large, tough, the position of chief engineer to director 
and rapid-settling. of engineering. Perry Snyder succeeds him 

Improved quality of finished water is the reason why many as chief engineer. 

plants have selected an N-Sol Process. In other cases, N-Sol a a Fo 

has increased capacity through higher flow rates and longer Conn., has moved Harty D. Temporal Fo 

filter runs, which permits the design of a smaller plant to fit from Akron to Chicago where he will - 
specifications. manage the company’s office. He is suc- 

Before you complete your plan for a new filtration plant, ceeded at Akron by William R. Bowen no 

~ : : who has returned to the company after ad 
ask for information about the four processes of treating water serving as lieutenant-commander in the 

with activated silica. You'll also want the handy literature folder Newy. 

(#52-8) containing bulletins and reprints of technical articles, ee 
describing the use of N-Sol Processes. Free on request. American Cyanamid Co., Calco Chemical 


Division, Bound Brook, N. J., announces 
that the new office of the Chicago branch 


Four processes to fit any water treat- | N-Sol-C*—N Brand reacted with of its pigment department is located at 
ment procedure — save space, save chlorine. Used with any chlorine 228 North LaSalle St. This is headquar 
money. sterilization. | ters for Gerald J. Bover, Kenneth A. Coate. 
and Paul J. Cuenot. 

Baylis Sol—N Brand reacted with 

: aden 2 : sulphuric acid. Used with any Hydropress, Inc., New York, has opened 
ee sterilization procedure. (U.S. Pat. | a branch office in the Industrial Bank 


— with No. 2,217,466) | Bldg., Detroit which is under the super 
Us. © Patent Applied For vision of Roland S. Higgins who has been 


| Serving in the Office of the Chicf of 
Ordnance—Detroit, with the rank of major 


Clark Bros. Co., Inc., Olean, N. Y., has 
added three new membcrs to its staff. 'T. R 
Foster will head the centrifugal compresso: 
sales department at Olean; Joe Y. Allen, Jt 

will act as engineer in the technical service 
department at Houston, ‘Texas; and G. R 


N-SOL PROCESSES FOR WATER COAGULATION 


DEVELOPED AND PATENTED BY 


- PHILADELPHIA QUARTZ COMPANY, PHILADELPHIA 6 | Maddox will go to Venezuela where he wil! an 
ole 
ao avartters UNDER LICENSE WITHOUT CHARGE | open a branch office in Caracas. Hon 
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Old Reliable Red Band Says— 


in 1897, automobiles were put together 
with screw drivers and wrenches 
Machine tools for the growing industry 
soon appeared. But parts made on these 
machines still had to be assembled by hand 


it took a lot of “tinkering” to make 
them fit 


in 1913 came the first moving as- 

sembly line—the forerunner of mod- 
ern mass production. It eliminated the 
back-breaking labor of carrying parts from 
machine to machine, then to assembly 
point. Now, the work, not the man, pro- 
gressed from operation to operation. 


Today, electrical horsepower not only 
runs all assembly lines and conveyor 
systems, but also operates machine tools. 
Since 1915, Howell has specialized in mak- 
ing industrial type motors for these tasks in 
the automotive and many other industries. 


Have you a hard job for Horsepower? 


For tough jobs, an industrial type motor is just the ticket! 
For go years, we've been building Howell industrial motors 


‘0 operate under the grucling conditions found in the auto- 


motive, machine tool, food, dairy and other important 


industries. 
Howell Motors are first choice in a score of industries 


because: (1) They are precision-built of the finest materials, 


with copper or bronze rotors, and completely insulated. 
(2) They are smooth-operating — statically and dynamically 
balanced. (3) They are designed for the toughest tasks in 
industry — consequently they perform better on all jobs. 

See the nearest Howell Representative for your needs in 
specialized or standard motors up to 150 h.p. Remember 
you pay no more for industrial type Howell Motors—and 
always get top quality for your money. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


Aowell Enclosed, Fan-Cooled Motor—tType K, avail- 
ble through 125 h.p. Also a wide range of other 
Howell industrial type motors up to 150 h.p. 
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The Zenith Pulp Press, with cope 
city up to 26 tons per hour, 
thoroughly dewaters wet pulps 
and slurries such os: 
Beet Pulp Cltrus Wastes 
Tomete Pomeace @ Cherries 
@ Corn Fibre @ Paper Puip 
@ Reclaimed Rubber, etc. 
Heavy screw-type spindle applies 
smooth, continuous pressure, forces 
pulp or slurry against selective 
resistance. Rifle drilled resistors 
permit use of steam when neces- 
sary. Minutely perférated screens 
assure efficient drainage, hold 
pulp losses to minimum. Ball thrust 
bearings and oversize shaft bear- 
ings reduce power load. 
New uses for the remarkably 
efficient, profitable Zenith Pulp 
Press are being constantly de 
veloped. An experimental press is 
available for 
triel in your 
plant. 
Write for full 
information. 
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| THE MAGNESIUM CONTENT 
OF FERTILIZERS 


Seventy percent of the magnesium 
added to crops in recent vears has been in 
the form of liming materials. ‘Ten years 
ago 80 percent was in the form of animal 
manure. This rapid change has been dix 
to the tremendous increase in the use of 
ground limestone and t6 an increase in the 
average magnesium content of the lime 
stone used. Relatively less dolomite is now 
used to make mixed fertilizers than in 
1937 although the total tonnage is larger 
| The percentage of water-soluble magnesium 


CONVENTION PAPER ABSTRACTS 


in mixed fertilizers has increased. Nearly all 
of the common fertilizer materials contain 
small proportions of magnesium. Thus 
mixed fertilizers always contain traces even 
though none is intentionally added. The 
magnesia content of 62 representative 
samples of mixed fertilizers manufactured 
without any of the recognized magnesium 
carriers, such as dolomite, Cal-Nitro, sul 
phate of potash magnesia, etc., is 0.25 


perc ent. 


A. L. Mehring, Bureau of Plant In- 
dustry, Soils, and Agriculture, before Di- 
Vision of Fertilizer Chemistry, American 
Chemical Society, Chicago, Sept. 10, 1946. 


TOXICITY DATA FILES 
OF THE CWS 


Tue of the Toxicity 
Files Section of the Information Division 
in 1941 initiated a new informational serv- 
ice designed to make readily available to 
Chemical Warfare Service technical per- 
sonnel all data (chemical, physical, toxico- 
logic, protection, field-test, etc.) on the 
now approximately 5,000 compounds that 
have been studied as possible chemical war- 
fare agents, thus eliminating the necessity 
of time-consuming library searches through 
our many thousands of unpublished tech- 
nical reports. References, data, abstracts, 
and critical evaluations made in this section 
are all readily available through the 
Toxicity Files Index and “Toxicity Fold- 
ers."" An important feature of the work is 
the critical evaluation of techniques used, 


AS QUICK AS A FLASH YOU CAN 
KNOW THE EXACT MEASUREMENT 


OF YOUR VALUABLE STORED LIQUIDS 


W% 


for 
COMPLETE 
DETAILS 


"L/QU/0S WORTH STORING ARE WORTH MEASURING” 


LIQUIDOMETER 


36-29 SKILLMAN AVE., LONG ISLAND CITY.IN.Y. 
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BROWN.-BILT 


All 
Or Any Step 
In Design, 


Engineering, 


Fabrication 
Or Erection 
of 


Process Plants 
For the 


Oil, Gas 
and Chemicals 
Industries 


* 
P.O. BOX 2634 


HOUSTON 1, TEXAS 


BROWN & ROOT. Ine. 


HALF A BILLION POUNDS OF STEEL 


Fabrication 


In four years, 250,000 tons, half a billion 
pounds of steel, were fabricated in one of the 
plate and angle shops under management of 
Brown & Root, Inc. Engineered fabrication is a 
specialty of this oldest firm of all-around build- 
ers in the Southwest. The shops are superbly 
equipped and are ready to tackle any of your 
fabrication problems. No fabrication job is too 
big, none too small. 


Fabrication is an integrated part of the 
design-engineering-fabrication-erection service, 
all in one good organization, offered by Brown 
& Root, Inc., or we can fabricate to your speci- 


fications. 


We can load directly from our docks to sea- 


going ship or barge, or rail or highway trans- 
portation is available. 
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data reported, and conclusions drawn. An 
authoritative “Toxicity Data Shect” is pre- 
pared for cach compound. Very recently 
work has been started on a series of mono 
; graphs presenting the available data on 
the different types of compounds studied, 
ry and correlating, as far as possible, the 
physiologic effects with chemical structure 
and chemical and physical properties. An 
important aspect of the work of this 
group it its association with the Insect 
Control Committee of the National Re 
search Council in the development of a 
system of classifying and coding chemical 
compounds so that the use of punched 
cards and a sorting machine will make it 
possible to locate easily and surely all re 
lated compounds on which data are availa 
ble. Such cards will be made for our files 
as soon as the system of coding is ready 
for use. 


Penstock Coating. Pipes are 5° diam x 30° long. Coating Tank is 7-6" diam. x 36° 
deep. Internal Heating Coils are especially designed for this unusual installation. 


s 


E. L. Wardell, Information Division, 
before Division of Chemical Engineering, 
American Chemical Society, Chicago, 
Sept. 11, 1946 


THE MANUFACTURE OF PIGMENT- 
IN-OIL PASTES 


“Fiusuinc” is the process of transferring 
to an oily vehicle of pigment particles from 
the wet filter cakes resulting at the end of 
the chemical manufacture. It is accom 
plished in powerful kneaders with the aid 


Even Heat for Tanks 
of a surface-active agent, and has been the 
36 feet deep most satisfactory process for making pig 
ea wet pigment toners 


ment-in-oil pastes 

and lakes, since it obviates the necessity of 
or 300 feet long converting the latter to a fine pigment 

powder and subsequent grinding into the 

oily vehicle on milling rolls. 


Sizzling heat is what is wanted for Dipping Tanks and A more economical process has been de- 

Saturators. Not only sizzling heat—but heat always under veloped which somewhat resembles the 

control. Heat that may be adjusted—up or down—for newer type of emulsion-flushing procedures, 

: eliminates the need of surface-active agents 

varying loads. and powerful kneaders by absorbing the 

oily vehicle on the pigment particles while 

Sizzling heat—but heat without pressure—without ex- they are still slurrying in their striking so- 
plosion hazard—without nauseating odors. lution. The resulting pigment-in-oil slurry , 

acts like the slurry of the oil-free pig 

ment; it filters as fast, it can be washed to 

Asphalt Shingles. Asphalt Coated Paper. W. P. remove all acid and other impurities, and 

and R. C. Wire and Cable. Culverts. Penstocks, it can be dried under vacuum. In its 

Bo f -" dried form, it is still a solid; however, it 

Battery Boxes. These are a few products speed becomes a paste when subjected to pres 

up by and improved in quality by controlled sures; or it can be converted readily into 

heat, the Merrill Process way. oil paints with paint thinners which arc 

solvents for the vehicle. 

— ‘ : The new process is applicable to manu- 

And Dipping Tanks come in all sizes and shapes. (We facture of se Stent slanate, but it 

recall one 300 feet long.) But whatever size and shape, was especially developed for the poly-acid 

they may be Merrill treated, and Merrill Process may be toners of rhodamine B, which require fairly 

strong acid solutions and the absence of 

depended upon. the usual surface-active agents to avoid 


| “bleeding of the color,” a term denoting 
| the partial redispersion of the pigment in 
the water layer and indicating a propor 
tionate loss in yield. In order to effect sub 
stantially complete oil adsorption, the 
pigment was in a state of very fine sub 
division, such as is obtainable in emulsions 
made with dilute ammonia solutions, Thes« 
emulsions readily break when they are mac 
| acid. Their breakdown starts immediate): 
as they enter the acid pigment slurry. How 
ever, the adsorption by the pigment pro 
ceeds sufficiently fast, so that under prope: 
conditions a negligible amount of oil fai! 
to be adsorbed. 

Prior to the addition of the emulsion 


Investigate the Merrill Process System, 
built in standard size units for small and 
large industrial plants. Write for sixty- 
four page book of latest information on 
“Industrial Heating by Oil Circulation.” 


238 SEPTEMBER 1916 CHEMICAL ENGINEERING CHEM 


n [ 
ICESs 
| -Parks-Cramer Company 


feed products 


~~ 
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syathetic organics / 3 


textile dyeing 


Quality the Carload 


B&A Purified Calcium Acetate in commercial 
quantities . . . another example of the ability of 
General Chemical Company's Baker & Adamson 
Division to produce quality by the carload in 
supplying the fine chemical needs of American 
Industry. 
Here is a quality chemical . . . assaying 99% 
min. Ca(C,H,0,).*H,O...which is far superior 
to ordinary acetate of lime for the manufacture 
of pharmaceuticals, plastics, food products and 


a 
(“a 
BA 


Los Angeles* Minneapolis 


SETTING THE 


other commodities where high purity of process 
materials is indispensable. 

Many are the established applications of this 
B&A Fine Chemical. Perhaps it has a place in 
your process too. If so, let us know your require- 
ments now. And remember—whether you need 
purified Calcium Acetate in bottle, drum, or even 
carload lots—Baker & Adamson can supply it 
promptly and steadily. That’s important when 
your production schedules press. 


GENERAL CHEMICAL COMPANY 
BAKER & ADAMSON DIVISION 


Sales and Technical Service Offices: Albany* * Atlanta ¢ Baltimore * Birmingham® ¢ Boston °¢ Bri 

Buffalo* Charlorwe* Chicago* Cleveland* Denver ¢ Detroic* Houston Kansas Ci 

ew York* Philadelphia* Pittsburgh* Providence St. Loui 
San Francisco* * Seattle © Wenatchee (Wash.) © Yakima (Wash.) 

In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited « Montreal* * Toronto* * Vancouver 
PACE 


1N CHEMICAL PURITY SINCE 


* Complete stocks carried here, 
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It's a Different KIND 


of Pressure Gage 


From the outside, a Helicoid Gage looks about 
the same as any other good pressure gage. 
Inside, it is unlike any other gage ever made. 

What's the difference? 

Well, for one thing, it has no spur 
gears. And the net result of that is that 
the Helicoid Gage will maintain its 
guaranteed accuracy ten times as long as 
a conventional—type gage. 

That's only part of the story. The 
Helicoid Gage has at least four other 
exclusive superiorities. 

If you use any quantity of pressure 
gages, servicing them is a con- 
siderable item of expense. We 
can show you how to save, both 
on gage costs and service costs. 


LET US SEND you complete 
information about Helicoid 
pressure gages. Write for 
our booklet DH-818. 


HELICOID GAGE DIVISION | sa 


AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 
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there may be adsorbed on the pigment a 
colloidally yay phenolic resin. This 


decreases the loss of oil and promotes the 
more rapid and complete oil adsorption by 
the pigment. 

pi F. Schmutzler and D. F. Othmer. 
Polytechnic Institute of Brooklyn, before 
Division of Industrial and Engineering 


Chemistry, American Chemical Soctety, 
Chicago, Sept. 9, 1946. 


LABORATORY LOCATION FACTORS 


Serection of a proper laboratory loca- 
tion must be eed te with the research 
objectives to be pursued. Pioneering re 
search usually thrives best in a setting 
isolated from practical pressures of plant 
or sales organization. At the other ex- 
treme in type of research—service work 
on established products and applications— 
proximity of the laboratory to the plant 
or sales service unit is a prime necessity. 
In a large company, both purposes are 
served by dividing research among several 
locations—process service laboratories set 
up at key plants, technical sales labora 
tories located where they can best serve 
major sales outlets, scouting and funda- 
mental research and new development 
work concentrated at a central laboratory. 
Geographical separation in this case should 
be compensated by liberal interchange of 
personnel and thorough liaison. 

With smaller companies, one laboratory 
location may serve all purposes, but di- 
vision of research objectives should be ac 
complished through grouping of staff and 
facilities. In this case, lack of geographical 
isolation of exploratory research can be 
compensated by separation of laboratory 
admiistration from direct control by pro 
duction or sales organization. 

W. Cairns, Hercules Powder Co 
Division of Industrial and - 


neering Chemistry, American Chemic: 
Society, Chicago, Sept. 10, 1946. 


MINING AND PROCESSING 
LANGBEINITE 


Tue onxy deposits of langbeinite known 
to exist in the United States are being 
mined by International Minerals and 
Chemicals Corp. at Carlsbad, N. M. The 
mining of these ores was started in Octobe: 
1940 and preduction has steadily increase! 
from 28,672 tons in the 1941-42 fisca 
year to 85,701 tons in the 1945-46 fisca 
year just closed. Production of washed 
langbeinite, or “Sul-Po-Mag,” is expected 
to reach 100,000 tons in the 1946-47 
period. 

The geology of the region is complex 
and is not fully revealed. A thick series 
of evaporates was laid down in the deepe: 
part pe old Permian sea which had been 
almost surrounded by a limestone ree! 
Beds of langbeinite occur at two horizon 
in this series and through small rivulet 
In places sylvite is mixed with langbeinit« 
or may surround or overlie bodies of 
langbeinite ore. Intensive study of thie 
deposits is under way. 

Mining is by room-and-pillar method 
and operations are carried on with th 
latest in mechanical equipment. The: 
are no tracks on the level and haulage 
by means of rubber-tired shuttle cars ope: 
ated from a double overhead trolley system 
and cable reels. The ore is undercut, and 
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You Case Clean 


WITHOUT TURNING 
A VALVE 


Flow never has to be stopped or diverted 
while a Cuno Filter is being cleaned. And 
you get this advantage without the ex 
pense —- in space and investment — of a 
duplex installation. 


Accumulated solids are removed ... by 
turning a handle (with hand or motor) in 
the case of the Cuno Auto-Klean .. . by a 
motor-driven backwash system in the case 
of the Cuno Flo-Klean. 


There is nothing, in either model, to 
remove or renew. The filter element is all- 
metal, non-collapsible. The only attention 
required is periodic emptying of the sump. 


For positive cleaning action that is effec- 
tive, as specified, down to .0025"' particle 
size, specify Cuno. See Cuno catalog in 
SWEETS for selection factors and specifi- 
cations; or send coupon for complete Cuno 
catalog. Staff engineers are available for 
special recommendations. 


For a Complete Cuno Catalog, send Coupon 
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' 
CUNO ENGINEERING CORPORATION 
t 1010 South Vine Street, Meriden, Conn. : 
' 

| Please send me a free copy of QUICK FACTS. I am especially interested in the services checked. : 
' 
ran ' 

Acids Ca Coolants 
HGleaning Solutions Cutting Oils OEngine Fuel ONitrocellulose Solutions 
Alkali Coatings Dip Tank Systems (Engine Lubricating Oil Oils ' 
Boiler Feed (Compressed Air (Enamel ()Fuel Oil (Paint 
' Fuel Tar (Pyroxylin 
( Gases C \Queaching Oil 
; OR Proofing Com 
(Grease (JRust 

Hydraulic Oil C)Solvents 
| Japan (Spray Systems 
Lubricating Oil OTest Stand Lubricating Oil § 
' (Machine Tool Cutting Oil (Varnish 
' Tool Oil OWashing Compounds 
(Machine Too! Lubricating (Water 
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J, 

— 

Ror all fluids except those 

containing highly ebrosive 

to 50,000 Seybolt seconds. , 

or external installations. 

£ chips, abrasive wheel 

particles, sand, etc. Low 

restriction. All parts made 

— of metol—con:tructions to 

i ih meet varying corrosive and 

A 
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“MEYLAN” 
Stopwatch 


“MEYLAN” Plain Fifth 
Second Timer; Perfect for 
laboratory and _ general 
timing. 


Long hand indicates 1/5 
of second and seconds; 
completes one turn of paomannees 
the dial in 60 seconds. 
Small hand registers up 
to 30 minutes. Movement 
has seven jewels. Case is 
nickel, chromium plated. Non-magnetic. Unbreakable crystal. 


OPERATION—Saart, stop, and return to zero by successive depres- 
sions of the crown. 


Actual Size 


No. 202AC—Net Price, $20.40—F.0.B. N. Y. 


IMMEDIATE DELIVERY 
MEYLAN STOPWATCH CORPORATION 


264 WEST 40TH STREET, NEW YORK, 18, N. Y. 
For Many Other Types Ask for Folder No. 8 


ROB 


Made in Various Types and Sizes 


EQUIPMENT 


Model shown is motor-driven 
equipped with special telescopic hopper 
for efficient, continuous feeding of vari- 
ous dry powder formulations. 


swrer 


Crushers, Grinders, Sift- 
ers, Attrition Mills . . . 
Material Processing Machinery of every type. Designed to your require- 
ments by experienced engineers whose reputation is founded upon dite 
things right. Literature available. Inquiries invited. 


ROBINSON »MANUFACTU RING CO. 


ant: Muncy, 
SALES REPRESENTATIVE 


MERCER-ROBINSON COMPANY, INC. 
30 CHURCH ST., NEW YORK 7, N. Y. 
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drilled with electric augers, sumilar to coal 
mining practice. The level is equipped with 
modern electrical and mechanical shops 
which permit almost a complete repair and 
maintenance schedule. 

The preparation of the finished lang 
beinite, or “Sul-Po-Mag,” is by simple 
crushing and washing in fresh water to 
dissolve the halite and wash out the clay 
impurities. The solid langbeinite is then 
centrifuged and dried and placed in a 
storage warehouse, ready for market. By 
hvdrating langbeinite and combining it 
with sylvite in a_ base-exchange process, 
magnesium is eliminated with the substi 
tution of potassium to make sulphate of 
potash, containing 90 to 95 percent potas 
sium sulphate. 


G. T. Harley, before Division of Fer- 
tilizer Chemistry, American Chemical So- 
ciety, Chicago, Sept. 10, 1946. 


PHARMACEUTICAL SHORTAGES 


I'uere has been hardly any shortage of 
drugs throughout the war, and there are 
only a few shortages now. Competition 
has been severe in competitive lines, and 
was severe on bids for Army and Navy re- 
quirements. The price war on penicillin 
became so extreme, that some manufac 
turers were selling below cost. There is no 
possibility of general price increases, owing 
to competition. Some of the botanicals are 
somewhat short, and have increased in 

rice, but the over-all picture is decidedly 

canis from the consumer standpoint. 
In 1939 the total production of drugs, 
pharmaceuticals and medicinals amounted 
to $492,700,000. In 1944 this had risen 
to $1,025,000,000, which is more than 
double. Total production in 1945 was 
higher than that of 1944. 


G. F. Rorer, William H. Rorer, Inc., 
before American Pharmaceutical Manu- 
facturers’ Association, Lake Louis 
Canada, June 10, 1946. 


THE USE OF TANNINS IN 
MERCAPTAN REMOVAL 


Mercaprans can be removed from the 
gasoline in several ways, for instance, b' 
converting them to disulphides, by remo. 
ing all sulphur-containing compounds 
through treatment with sulphuric acid or 
clay, or by scrubbing the gasoline with a 
caustic soda solution. The latter type of 
treatment not only removes the odor but 
produces a better motor fuel with a higher 
octane number. 

If the gasoline is scrubbed with a causti 
soda solution, this solution must be re 
generated before the solution can be re 
used. Regeneration of the caustic soda 
solution can be accomplished by blowing 
air through the solution, thus converting 
the mercaptans to disulphides which sett! 
out and are removed. To speed up thi 
conversion, catalysts are added. The cata 
lysts must be soluble in the caustic soda 
solution, insoluble in the gasoline and not 
destroyed by the conditions at the treat 
ment. 

Various catalysts were tested to com 
pare how much each speeded up the con- 
version reaction, how much mercaptan 
had to be left in the caustic soda solution 
to prevent the catalysts themselves from 
being consumed, and the effect of the cata- 
lyst on certain other compounds that are 
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Is Activated Carbon 
the answer 
\to your Adsorbent Problems? 


The technology of modern manufacturing embraces, in 
ever increasing degree, application of the science of 
chemistry as well as the mechanical forces of physics. 
Likewise the accomplishment of a physical act through a 
chemical medium Rnesmase more and more common 
practice. Solving problems of adsorption is a typical 
sample of this method. = 


Of the various adsorptive materials, Activated Carbod 
has proved to be exceptionally adaptable and versatile. 


*,° 
It has high adsorptive capacity, is chemically stable, 


readily regenerated and can be made in a variety of forms 
and sizes to gneet specific needs. Moreover it can be 
produced relatively economically on a tonnage basis for 
large scale applications. 


Air Conditioning % If your manufacturing process requires the use of an 

' adsorbent you should investigate the merits of Activated 

Solvent Recovery ‘’ Carbon. Pittsburgh Coke & Chemical Company has the 

sai : technical “know-how” and the production facilities to 

Gas Purification ye help you. Ask us to! . 

Deodorization 
Decolorization 
Fractionation 
Isolation of Organic : 
Chemicals or Drugs ° 
Catalysis or ‘. 
Catalyst Carriers 


Cone & cq 


BURGH, Pp 
ner 


Grant Building 
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KIELEY & MUELLER, INC, North Bergen, N.J. 


@ All Steel Diaphragm Motor 
lighter, tougher, stronger, more 
durable 


® Boltless “Duoseal” Diaphragm 
tight sealing, quick acting clamp 
ring; molded highly flexible neo- 
prene diaphragm 


Steel Tubular Yoke... 
enclosing long, heat-treated, cad- 
mium plated spring; packing 
gland and spring adjustment ac- 
cessible through door 


Valve Position Indicator... 
standard equipment: no extra 
charge 


High Capacity Valve. 
Bodies . . . 
unrestricted flow areas, smooth 
flow: available in bronze, semi- 
steel, cast steel, and special 
alloys 


© Superfinished Disc Guides. . . 
top and bottom guided Bevel, 
Percentage V Port, and Parabolic 
discs: minimum friction, increased 
life 


Modern Design... 
to meet modern process require- 
ments for better control 


tin. Send us your control problems. 


ONTROL L 
IELEY & 


SEE OUR EXHIBITS— 


BOOTH 155, NAT. CHEMICAL EXPOSITION 
BOOTH 158, INST. SOCIETY OF AMERICA 


UELLER 
OTOR 
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Write for new Kontrol Motor bulle- 


added to the caustic solution to aid in dis- 
solving the mercaptans. 

It was found that some of the catalysts 
had definite advantages over the others in 
removing certain mercaptans, while the 
tannins also aided the caustic soda to re- 
move the mercaptans from the gasoline. 

Several technical advantages are claimed 
by the use of conversion catalysts. The use 
of these materials is said to lower the cost 
of regenerating the caustic soda solution. 
At present, many petroleum refiners are 
using another regenerating method employ- 
ing steam at a higher temperature. It is 
claimed that the same equipment can be 
converted for use with catalysts, and that 
the lower operating temperature decreases 
corrosion and permits the use of ordi- 
nary steel equipment. In the method em- 
ploying steam, the mercaptans are not con- 
verted and present an odor nuisance which 
is eliminated when catalysts are used. 


J. Happel and S. FP. Cauley, Socony 
Vacuum Oil Co., before Petroleum Di- 
vision, American Chemical Society, Chi- 
cago, Sept. 10, 1946. 


FLUORINE CHEMISTRY 


[ue riecp of fluorine chemistry is at 
present only a small segment of the 
chemical industry. However, it is be- 
lieved that this situation will change 
rapidly. Within the next few years, many 
new products should be available com- 
mercially which contain fluorine or have 
been produced by new processes involving 
fluorine. 

In the field of organic chemistry, for 
example, there are many times more 
fluorine-containing compounds theoretically 
possible, even by present procedures, than 
there are known today. Because of the 
wide and rapidly expanding industrial and 
academic interest in such compounds 
many of these new substances will be 
made. Some are certain to find commercial 
applications. 

The fluorine atoms in organic com- 
pounds containing not less than two 
fluorine atoms attached to a carbon atom 
are very firmly held. Hence, many stable 
compounds resistant to heat and chemical 
agents are possible. Also, the vapor pres- 
sure of a fluorine-containing organic com- 
pound approximates that of the parent sub 
stance. Further, fluoro-carbons of high 
molecular weight are possible. These char- 
acteristics are not common for the other 
halogens. In addition, and like the other 
halogens, compounds in which more than 
approximately one-half of the hydrogen 
atoms have been substituted by fluorine are 
generally non-flammable. 


E. T. McBee, Purdee University. be- 
fore Division of Industrial and Engineer- 
ing Chemistry, American Chemical So- 
clety, Chicago, Sept. 11, 1946. 


UNIT PROCESS FUNDAMENTALS 


Past instruction in organic unit proc 
esses has been characterized by the pre 
sentation of a vast number of “case studies” 
of industrial manufacturing methods, ap 
propriately subdivided into various broad 
classifications on the basis of the major 
chemical reactions involved. Because of 
the inadequacy of the data available, little 
attempt has been made to correlate the 
many physiochemical factors which in- 
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SYNTHETIC ALC 


ALLYL 
A versatile alcohol whose hydroxyl group and double bond 
both take part in reactions. Used in manufacture of resins, 
perfumes, flavorings, pharmaceuticals. 


SECONDARY BUTYL 


An economical alcohol possessing moderate evaporation 
rate plus excellent solvent action. Adds cutting power to 
polishes and cleaning solutions. Possible syntheses: esters, 
essences, perfumes, dyestuffs, flotation reagents. 


TERTIARY BUTYL 


A stable water-miscible alcohol. High purity. Useful in 
extraction of drugs; as a coupling agent in manufacture of 
insecticides, disinfectants and industrial cleaners; denaturant; 
synthesis of resins, perfumes, germicides. 


DIACETONE 


High boiling solvent. Functions both as an alcohol and a 
ketone. Mild odor makes Diacetone especially suitable for 
interior brushing lacquers — nitrocellulose and cellulose 
acetate types. Component of hydraulic brake fluids. 


ISOPROPYL (Refined) 
New high standard of purity increases the value of 
Isopropyl for formulation of hair tonics, shampoos, massage 
preparations, lotions, liquid soaps, emulsions, astringents 
and antiseptics. Likewise valuable in preparation of vitamins, 
biologicals and drugs. 


METHYL ISOBUTYL CARBINOL 


Moderate evaporation rate makes this alcohol a desirable 
latent solvent for nitrocellulose lacquers; resin solvent for 
phenolic type baking finishes . . . alcohol portion of a solvent 
for synthetic alkyd and urea-formaldehyde baking finishes. 
In combination with other materials, used as a frother in the 
flotation recovery of certain copper and zinc ores. 


100 Bush Street, San Francisco 6 500 Fifth Avenue, New York 18 
Los Angeles Houston St. Louis Chicago Cleveland 
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fluence these chemical changes, and which 
largely determine the sequence of im 
dustrial operations. 

In the light of recent advances in 
physical chemistry and _physical-organic 
chemistry, a more fundamental approach to 
the unit process concept is warranted. It 
is suggested that (1) chemical and — 
properties of matter as related to chemical 
constitution, (2) reaction kinetics and 
chemical change, (3) chemical thermo 
dynamics, thermochemical phenomena, i 
and thermodynamic properties, and (4) 
the principles of catalysis, solubility, etc., 
as related to the structure of matter 
should constitute the basis of unit process 
instruction. 

\ methodical consideration of the sev 
eral processes, applying the above principles 
and discussing, simultaneously, the equal 
importance of materials of construction, 
equipment design, the unit operations, in 
strumentation, and economics can then 
follow. 

Within the limits of modern knowledge 
| of physical chemistry, present repeated re 
| course to empirical explanations and plant 


| practice will thus be minimized, except 
REPRESSURING | where necessary or desirable. 
& Charles H. Prien, University of Colo- 
rado, before Division of Industrial and 
is dehydrated with 
Sovier Russta’s mineral resources were 


| Engineering Chemistry, American Chem- 

« %* | one of the important factors in helping 
| win the recent war with Germany and 

Japan. The principal resources are coal, 

iron and oil. There are more than 25 coal 

basins distributed over the entire country, 

containing all the types of coal needed 

for domestic industries. The Donetz basin 

has been under exploitation for over 100 


ical Society, Sept 9, 1946. 


MINERAL RESOURCES OF USSR 


years, but when it was occupied by German = 
troops, new areas were developed, the 
largest of which is the Petchora basin. Its 
ecti RITE reserves are ten times that of the Donetz 
— effectiveness has made FLO the nd basin. Another new region was discovered, 
prov rying agent for various operations in the the Tungus basin, which has been esti 
estment of uatase) An le i : mated to be equal to one-half of the I 
ing as done in the plant here illustrated. Hard, The greatest iron deposits are found in gin 
. the Dneiper River valley, the second most Sav 
granular, stable, FLORITE selectively adsorbs water important are around Magnitogorsk, and } 
up to 20% of its own weight, and is regenerated the third is the Kuznetsk region. The pres it t: 
ent goal is to bring the annual production 
by heating to 350°F. More economical than other of steel to a minimum of 60,000,000 tons. and 
mal 
granular desiccants because of longer life under The old oil fields are located at Baku, - 
< erate. but new and very rich deposits were found pair 
the conditions of use, lower in initial cost than most, along the eastern shores of the Volga = 
: : L river, as well as several other regions. alte 
equal or eo . to any in all-round performance, Deposits of tungsten and molybdenum wor 
FLORITE is used to advantage in the drying of have been found in the Caucausus. Nickel pay 
and cobalt, manganese, tantalum and ni 
propane, butane, gasoline, air, nitrogen carbon obium are also plentiful. In recent years, 
dioxide, various refrigerants, and other fluids. chromium deposits were discovered near 


Aktubinsk in the South Ural Mountains 
which contain about 80 percent of the 
world’s supply of chromium. Soviet Russia 
is particularly rich in copper and there are 
numerous deposits of lead and zinc. One 
of the most important recent discoveries 
is that of rich deposits of tin. ‘There have 
also been new discoveries of aluminum, 
and there are a number of magnesium de 


FLORIDIN COMPANY, INC. 

* aa A Ds sits. There are rich sources of platinum, 
OR BEN rs ten poe iridium, and Soviet Russia is 


ROOM 52, 220 LIBERTY ST., WARREN, PA. second to Great Britain in her production 


Correspondence is invited. 


* Trade Mark Registered 
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125 psi. 


T seems unnecessary to remind 
I users and makers of chemical en- 
gineering equipment of these money- 
saving benefits of Stainless Steel. 

For 20 years now, you have watched 
it take on one tough job after another 
and do it better—and cheaper. In the 
making of industrial chemicals, dyes, 
paints and pharmaceuticals you've 
seen Stainless Steel stand up long 
after less effective materials have 
worn out. You’ve seen it more than 
pay for itself—in reduced operating 


JACKETED hemispherical stainless steel 
kettle equipped with stainless steel 
agitator and baffles, used in production 
of industrial chemicals. Jacket pressure, 


United States Steel Suppl 


For high resistance to chemical corrosion 


For ability to withstand heat and pressure 


For freedom from contamination 


For flexibility in equipment use 


For easier cleaning, lower maintenance 


* ESPECIALLY IF IT’S U°S°S STAINLESS 


and maintenance costs—in increased 
output—in greater product purity 
and uniformity. 

Particularly is this true when 
U-S-S Stainless Steel is used. In this 
perfected, time-tested steel you can 
obtain all the superior properties of 
Stainless at top perfection. 

Produced on special equipment 
under the precise control of experi- 
enced men who make stainless steel 
only, U-S-S Stainless is consistently 
uniform, of fine finish, excellent in 


U-S°S STAINLESS STEEL 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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fabricating qualities. Its ready and 
unvarying response to the most ad- 
vanced manufacturing techniques 
makes it possible to ensure optimum 
results in service. 

So, if you want top performance 
from your equipment, make sure it is 
built of U-S-S Stainless. Specify it 
by name. Just add “U-S-S Stainless 
preferred” on your next equipment 
order. Since it costs no more than 
other stainless steels, why not have 
the best? 
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feet or ¥ 


even 
Smooth, 


WEETS 


limits yolatile liquids. 
yscharec- 


tifts up to 20 


No pulsation. 


OPERATES IN BOTH DIRECTIONS. Vik. 


ing pumps operate equally well in both 
directions. Simplifies ordering, installation. 


SINGLE STUFFING BOX. Long. Icak cesist- 
@ ant stuffing box. Easily serviced. 


Get the complete s on VIKING PUMPS fer the 
chemical and metal! field today. Send for free 


copy of Bulletin Series 465C. 


CEDAR FALLS, lOWA 


VIKING PUMP COMPAN} 


TRANSPARENT VITREOSIL (Vitreous Silica) 


TUBING AND ROD 


Invaluable for Exacting Technical Applications 


Highly Transparent to Ultra-Violet Radiation, Chemically and Catalytically Inert, 
Useful up to 1000°C and under Extreme Thermal Shock, Unusually Resistant Electrically, 


Homogeneous and Constant in Properties 


Tubiag evoilable in sizes up to 5°’ internal diameter Red available in sizes up te 1"' dlemeter 
Sead for Bulletin #9 covering Specifications and Prices on Standard Sizes 


12 East 46th St. 


The THERMAL SYNDICATE Ltd. 


New York 17, N. Y. 
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of gold. Much work has been done on 
uranium but since this is a military secret, 
it cannot be disclosed. 


8S. P. Alexandrov, Institute of Non-Fer- 
rous Metals and Gold, Moscow, before non- 
participating scientists, USS Panamint, 
Operation Crossroads, August 1946. 


TOXICITY HAZARDS OF 
BURNING PLASTICS 


No new hazard has been introduced into 
the work of firemen by modern synthetic 
resins and plastics. A number of toxic gases 
may be produced by the destructive distilla- 
tion or partial combustion of plastics, but 
all of these with one exception—hydrogen 
chloride—are also sohened by the partial 
combustion of such familiar materials as 
wood, leather, silk, wool and fats. All of 
these, as well as the plastics, give carbon 
monoxide as the major product of partial 
combustion. This gas still constitutes the 
chief hazard to fire fighters exposed to the 
fumes from a smoky, smoldering fire. Other 
toxic gases, given off by both plastics and 
the older, more familiar materials are nor 
mally produced in small concentrations as 
compared with that of carbon monoxide. 

The important toxic gases which may be 
produced from both old and new materials 
are formed only under the same conditions 
as dense smoke, and—again with excep 
tions—are destroyed in a freely burning 
flame. The fumes so produced may include 
formaldehyde, hydrogen cyanide, hydrogen 
sulphide, ammonia, acrolein and carbon 
monoxide, all of which are converted into 
harmless products in the complete com 
bustion of a free flame. Hydrogen chloride 
or the chlorine formed from it (products 
of certain vinyl and vinylidene resins) and 
sulphur dioxide (from rubber and wool) are 
not burned to harmlessness in a free flame 
and the only way to get rid of them is to 
flush them away with a draft to the out- 
side air. Such a draft serves the dual pur 
pose of helping burn up some toxic com 
pounds and of flushing out others. 

We hear a great deal about the danger: 
of new materials, when the fact is that 
the oldest plastic, celluloid, is the most 
hazardous and the newest, the silicones, 
melamines and Teflon, are the safest. 

Foster Dee Snell, Foster D. Snell, Inc 


before Michigan Fire College, Ann Arbor, 
June 26, 1946, 


OCTANE IMPROVEMENT 
PROCESSES 


Aurnovucn it is generally realized that 
the average automobile on the road today 
is not designed to appreciate better fuels 
than those now produced, it appears that 
future competition will continue to force 
motor fuel octane numbers upward. 

Leaded octane ratings of the total gaso- 
line produced from a barrel of crude oil 
can ™ improved by at least three well 
known methods, listed approximately in the 
order of increasing capital cost to the ™ 
finer: (1) Desulphurization of gasoline, (2) 
conversion of gasoline hydrocarbons by 1 
forming, and (3) conversion of hydrocarbons 
heavier than gasoline by cracking. 

Polymerization or alkylation of the gases 
produced by cracking or reforming may be 
classified as complementary processes which 
also increase the octane rating of the total 
gasoline blend. 

Mercaptan sulphur can be removed from 
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Struthers Wells ... specialists in 
the _ and fabrication of 


TUBE 


Meat 


* “Karbate’’—one of the newer industrial ma- 
terials for processing equipment, —is an “‘‘old 
timer” with the Struthers Wells o: ganization. 
Since the first units were built about eight 
years ago Struthers Wells has designed and 
built many hundreds of heat interchangers, 


evaporators, condensers, heaters and coolers, 
which comprises the vast majority of this type 
equipment constructed to date. 

Struthers Wells engineers will be glad to 
work with you now, in designing Karbate 
equipment for your specific applications. 


Struthers Wells 
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OLOEST AND LARGEST BUILOER* OF IN THE WORLD 


PULVERIZERS 


@ Williams ‘Helix-Seal” 
Mill viewed from above. 
Note how the cover can 
be raised providing ac- 
cess to the interior for 
repairs and adjustments. 


GRIND WET OR STICKY MATERIALS 


FINE GRIND—100 10 325 MESH 
NO OUTSIDE SEPARATION NECESSARY 
© INEXPENSIVE TO INSTALL 


@ The Helix-Seal Mill grinds extremely fine, with- 
out the aid of outside separation. This is largely 
due to the long grinding surface, adjustable 
grinding parts and high speed of the hammers. 
Due to the screw feeder, which acts both as a 
feeder and seal, sealing the intake opening 
against the in-rush of air, no air is sucked into 


the machine and consequently there is no result- 


ing dust carrying draft expelled from the dis- 


charge. Built in nine standard sizes, capacities 
200 pounds per hour and up. 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
Mo. 


2706 North Ninth St. St. Louis 6, 


Sales Agencies Include 
CHICAGO NEW YORK PHILADELPHIA 
37 W. Van Buren St. 15 Park Row 11 N. Fourth St. 


Due 


straight run or cracked gasoline either by 
extraction or catalytic conversion to another 
sulphur compound, such as hydrogen sul 
phide, which may be easily eliminated 

Thermal reforming is the conventional 
process used for improving the octane rating 
of straight run fractions. At the present 
time a considerable amount of research work 
is being done on the catalytic conversion of 
hydrocarbons normally boiling in the gaso 
line range. In most cases the octane im 
provement obtained is a result of both de 
sulphurization and a change in the struc 
ture of the hydrocarbons. ‘Thermal reform 
ing plus catalytic polymerization of the 
gases produced is the yardstick by which 
most of these catalvtic reforming processes 
are evaluated. In order to be attractive 
the catalvtic process must produce an 0 
tanec number considerably better than the 
thermal reforming and polymerization oper. 
tions, for which some refiners are present!) 
equipped 

Comparisons of thermal catalyti 
cracking of heavier stocks show an advan 
tage of 5-10 units in the octane rating of 
the gasoline produced from catalytic crack 
ing, with little difference in the installation 
and operating costs for the two processes. 
However, the installation costs per barre! 
of gasoline produced are higher for either 
thermal or catalytic cracking than for am 


| of the processes previously discussed. 


If it is believed that only a slight increase 
in motor gasoline octane numbers should 
be expected im the future, such processes 
as umiforming and isoforming, which con 


| vert gasoline hydrocarbons, may be advan 


tageous. If on the other hand it is neces 
sary to produce 80 octane regular and $35 
octane premium gasoline, these gasoline 
conversion processes must be considered 

the present time only as stop-gap measures 
when applied to the refining of low sulphur 


mid-continent crude oil. 
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Davis Read, Universal Oil Products C 
before Wichita Section, American Chemical 
Society, June 6, 1946 
RESEARCH POTENTIALS 
OF PETROLEUM 


America’s oil industry is at the cross 
roads, as a result of the rapid growth ot its 
synthetic chemical branch. The industry 
confronted with the problem of wheth« 
or not its individual operators want to get 
into entirely new industries with the great 
diversification of sales outlets and the at 
tendant problems. In other words, th 
petroleum industry has had an entirely ne 
vista opened to it. The exclusive operations 
of the past are now only a small part 
the over-all picture. 

Compared with the the slower develo 
ment of other industries, progress to date 
this field of chemical utilization of natura! 
gas and petroleum is amazing when it 
considered that practically all the know ho 
developed since 1930. However, this 
velopment is just an indication of the fru:! 
fulness of research in this field. The surfa 
has only been scratched. 

Not only the industry but its production 
centers will undergo great changes as a result 
of advances in the synthetic field. It is 2 
basic principle of industrial economics that 
when basic materials in quantity such 
organic synthetic chemicals, as produced 
from natural gas, are made available in 4 
given area numerous supplemental indust: 
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Production 


Write Today for Compilete 
information 


STERLING ELECTRIC MOTORS, INC. 
NEW YORK . CHICAGO 
LOS ANGELES 


Representatives im Principal Cities 


ELECTRIC 
MOTORS 


for Greater Perform-ability 


CHEMICAL ENGINEERING « SEPTEMBER 1946 « 


| 

ned, in you auction. 

— 

251 


Look to 


PENSACOLA 
for INDUSTRIAL 
OPPORTUNITIES 


And Richer, 
Healthier Living 


@ Pensacole's rapidly growing 
family of large and small industries 
gives evidence of the opportuni- 
ties here, especially for boat build- 
ers, chemical, paint and varnish, 
soap, plastics and furniture manu- 
facturers. 


@ But Pensacola also offers values 
in gracious living that equal its 
favorable tax situation, nearness to 
raw materials, superb land, sea 
and air transportation facilities, 
and low industrial construction 
costs and maintenance. 


@ In Pensacola's ideal climate you 
enjoy sunny, healthful, outdoor liv- 
ing all year long .. . play on shin- 
ing beaches . . . catch the finny 
fighters of lakes, rivers and Gulf 

. hunt where game abounds . . . 
golf on eternally green courses. 
Life is more pleasant, more health- 
ful for every member of your 
family. 


@ Why not investigate this rare 
combination of better living and 
exceptional industrial opportuni- 
ties? Write today for specific in- 
formation tolling us all your needs. 
All correspondence will be kept 
confidential. 


utilizing these products as raw materials 
spring into being with a resulting industrial 
expansion of over-all benefit to the area. 
Plastic, textile, tanning and a host of other 
types of factories thus go into areas where 
they have not previously been found. 
Aside from the development of synthetic 
products, research can aid the industry by 
evolving new techniques and procedure to 
improve exploration methods and thus in- 
crease known reserves. One exceedingly 
fruitful field is research for getting greater 


extration from wells, and it is interesting to 
note the increasing number of wells lo 
since abandoned that have been por fiers 
to successful operation through new tech- 
— of extraction. 

mproved transportation and distribution 
methods, as well as better operating tech- 
niques in —s plants, also can be 
developed by researc 


Harold Vagtborg, Midwest Research In- 
stitute, before Wichita Section, American 
Chemical Society, June 1946. 


FOREIGN LITERATURE ABSTRACTS 


DI- AND TRI-ISOCYANATE 
COMPOUNDS 


D1- OR POLY-ISOCYANATES react with poly- 
hydroxy compounds to form polyurethanes, 
the di-compounds usually forming linear 
polyurethanes while the tri- and higher 
compounds give rise to compounds with 
lateral chains. An infinite variety of prop- 
erties can thus be obtained by varying 
the constituents. The di- and tri-isocya- 
nates produced by the I. G. Farbenindus- 
tries at Leverkusen and Elberfeld were 
given the tradenames of Desmodur and 
Desm sit. Desmodur T is the di-isocya- 
nate of toluene, with a molecular weight 
of 174. Its production was 20 tons per 
month. Desmodur H is the di-isocyanate 
of hexamethylene, and its production was 
6-8 tons per month. Desmosit C is 1-chlo- 
rophenylene-2,4-di-isocyanate. The di- and 
tri-isocyanates are used chiefly to produce 
polyurethanes, but they are also used in 


tanning, cutting this operation down from 
80-100 hr. to 7 hr; they are used for 
treating acetate silk to prevent its melting 


during ironing; and Desmodur R is used 


to give adhesive properties to synthetic 
rubber. 


Digest from “Some New Plastics Manu- 
factured by the L. G. Farbenindustrie at 
Leverkusen and Elberfeld,” by F. J. 
Curtis, Chimte et Industrie 55, No. 6, 436- 
438, 1946. (Published in ) 


ZINC-CHROMIUM CATALYSTS 


ZINC-CHROMIUM Catalysts were prepared 
by moistening zinc oxide, alone or mixed 
with chromic oxide, with a 50 percent 
solution of chromium trioxide, grinding, 
drying at 110 deg. and pelleting. The 
chromium trioxide solution was treated 
with methanol added drop by ppm until 
there was no further reduction o 
valent chromium. It was found that a> 
stitution of chromium oxide by chromium 


Method 


New Product? 
Here's a Guide to 
Better Filtration 


If you're stymied in your process because 
the material makes filtration, clarifica- 


tion, washing, extraction or thickening 
slow and uneconomical with your present filter —If you're devel- 
oping a product the filtration characteristics of which are difficult 


to determine — 


Let this Shriver Filtration Guide and the Shriver Laboratory show 


you — free — how a Shriver Filter Press, versatile as to application, 


design, construction and capacity, can help lick your problem — no 


matter how difficult. Write. 


SHRIVER 
FILTER PRESSES 


T. SHRIVER & COMPANY, Inc. 
802 Hamilton St. Harrison, N. J. 


— 
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@ Baffle plates permit maximum length of travel . . . 
greatest transfer of heat. 

@ Continual circulation reduces sediment. 

@ Liquid strikes tubes at right angles , , , wipes 

tubes . . . keeps them clean. 

@ Efficient use of surface . . . rugged and 

simple design. 

@ Available in special alloys for hard-to- 
handle corrosive fluids. 

@ Economical saving of mediums. 


° Ge. e e makes the difference 


ad @ Successful, economical, and efficient operation of heat exchange equip- 
e e @ ment involves several factors. The most important of all, however, is design 
e _.. and SK has it. 


Utilizing an efficient arrangement of baffles inside the cylindrical shell, 
SK Heat Exchangers obtain the maximum length of liquid travel and the 
greatest transfer of heat. 


With 50 years of experience, Schutte & Koerting is in a position to produce 
heat exchangers of every type to meet the needs of the chemical and process 
industries. Our engineers will be pleased to cooperate in finding the solution 
to your heat exchange problems. 


SCHUTTE & KOERTING COMPANY Wanufacturing Eugincers 


1190 THOMPSON STREET © PHILADELPHIA 22, PA. 


JET APPARATUS + HEAT TRANSFER ECUIPMEWT - STRAINERS - CONDENSERS AND VACUUM PUMPS - OIL BURNING EQUIPMENT 
ROTAMETERS AND FLOW INDICATORS + RADIAFIN TUBES + VALVES + SPRAY NOZZLES AND ATOMIZERS - GEAR PUMPS 
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LONG SERVICE—LOW MAINTENANCE 
MORE PRODUCTION 


with TANNATE-ROCKWOOD..........the 
short center drive that AUTOMATICALLY 


MAINTAINS CORRECT BELT TENSION! 


Tannate-Rockwood pivoted motor base drives keep 
production at a steady, high rate even with fluctua- 
tions in load. If the load varies, the weight of the 
motor on the Rockwood pivoted base automatically 
adjusts the belt tension. The Tannate belt delivers 
full power to the machine even at peak loads. 


Tannate leather belting has long service life 
and requires little maintenance. Prestretched and 
treated to resist moisture, machine oil and many 
chemicals, Tannate stays right on the job. 


Tannate-Rockwood drives can give new vitality to 
old drives and keep new installations at peak effi- 
ciency. Why not give them a trial in your plant. 


J. E. RHOADS & SONS 


35 N. SIXTH ST., PHILADELPHIA 6, PA. 
NEW YORK CHICAGO ATLANTA 


SHORT CENTER DRIVE 
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trioxide produces an approximately 40 
percent rise in the efficiency of the catalyst 
without affecting the composition of the 
methanol mixture. Practically no differ 
ence was observed the catalysts 
8ZnO0.3CrO, and 2ZnO.CrO, when they 
were prepared from technical oxides, but 
there is a sharp drop in the activity when 
the chromium content is increased to a 
composition of ZnO.CrO,. Since a catalyst 
of the same composition but prepared 
by evaporating an ammonium carbonat: 
solution of the same components showed 
approximately twice as much activity, th: 
reduced activity of the former catalyst wa 
believed to be due to its non-homogencou 
structure resulting from the method of! 
preparation when using technical zinc 
oxide and chromium tnovxicde The a 
tivity of the catalyst was not increased by 
substitution of these oxides by an an 
monium carbonate solution of them 
whether using partly reduced or unr 
duced chromium, or substituting zin 
oxide with zinc carbonate. The activity 
and mechanical strength of the catalyst 
is increased considerably by repelleting it 
which involves reduction, after a short 
period of work. The activity of the spent 
catalyst can be restored completely bh 
the addition of 1 to 2 mols of chromiun 
trioxide per 8 mols of zinc oxide, anc 
icpelleting 

Digest from “A Study of Zinc-Chromiu 
Catalysts for Synthesis of Methanol 
\ M Grinevich, Zhurnal Prikladue 
Khimii 18, 90-96, 1946 (Published 
Russia.) 


HIGH-TEMPERATURE 
LUBRICATION 


Unper normal operation, there 
formula which makes it possible to ck 
termine fairly definitely the quantities 
oil necessary for lubrication of cylinder 
of internal-combustion engines 

O = S(P)°*(T/450)**/1,000 

in which QO is the quantity of oi! in gram 
used per hour for lubrication of th 
cvlinder (packing not included), S is th 
surface swept by the piston during on 
hour of operation, E is the absolute ten 
perature of the film of oil, P is the val 
in kilograms of the mean ordinate. Labor 
tory procedure is indicated which hel 
in the ready selection of oils for cacl 
particular case under consideration. The 
necessary apparatus includes a small ove: 
automatically controlled at 350 deg., 
series of aluminum disks perfectly polishe 
with a burnisher (diameter 110 mo 
thickness 3 mm.), a needle with a diamete 
of 3 mm. ending im a point for forme 
drops of approximately 30 cu.mm.,, 
tense illumination at the back of the ove 
making visible the outside of the dis 
used in the test. The test consists 
measuring with a chronometer the tim 
taken by the drop to coat the surface @ 
the disk, then observing the appearan 
and the consistency of the spread 
(thickness: 0.005 mm.). A note is al 
made of the stains, the deposits 
carbon, the clearness of the oil, etc 


Digest from “New Approximations © 
the Lubrication of Surfaces Kept at Ve 
High Temperatures,” Rev. Ind. Mivere 
No. 496, 71-80, 1945 (Published 


France); Chimie et Industrie 55, No 
271, 1946. 
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LESTER B. POPE, Assistant Editor 


CONCISE 


Water TREATMENT AND .PURIFICATION. 
Second Edition. By William ]. Ryan. 
McGraw-Hill Book Co., New York, 270 
pages. $2.75. 

Reviewed by Sheppard T. Powell 

THE REVISED edition of this book, should 
prove to be a valuable supplement to the 
earlier work prepared by the author. The 
book contains a concise description of the 
various types of water treatment processes 
in general use today, including the purposes 
for which each system may be applied most 
successfully. 

The language is simple, but an informa 
tive and theoretical discussion has been 
limited in favor of more practical data 
based on operating experience. Boiler feed 
water treatment has been given a place 
comparable with other water treatment 
proc esses 

Also included is an especially complete 
bibliography which will serve as a helpful 
guide to those who may wish to refer to 
original manuscripts or other texts. The 
hook is recommended for the libraries of 
engineers, managers, operators and others 
who wish a concise reference on water 
treatment problems. 


TEMPORARY 


Mopern Cuemistry (Some SKETCHES OF 
irs Hisrorican DevetopmMent). By 
A. ]. Berry. Cambridge University Press 
240 pages. Price $2.50 

Reviewed by F. C. Nachod 


Mosr of us are agreed that very little at 
tention is paid to the historical side of 
hemistry. And most of us would like to 
have the opportunity to gain some under 
standing of the historical evolution of our 
feld, a part of training which is generally 
most sadly neglected in our universities and 
colleges. Mr. Berry is aware of this ap 
parent lack of historical perspective and has 
written a selection of essays on some phases 
of the history of chemistry without the 
claim for complete coverage. The chapters 
are entitled: classical atomic theory; electro 
chemistry; stereochemistry; radioactivity; 
elements. isotopes and atomic numbers: 
some experimental studies on gases; some 
‘blems of solutions; some essential fea 
ires of chemical change. The last chapter 
illed retrospect. 

Modern Chemistry” is a very mislead 
ing title. The author stops short of “mod 
em chemistry” by about ten to twenty 
years. His little book is not written with 
imspiration and some parts make decidedly 
dull reading. Yet there is nothing that 
would fill the existing gap, and Mr. Berry's 
sketches appear to be no more or less than 
at ery and not quite sufficient ersatz 
article. 


SURVEY 


Rupser in Encineerinc. Chemical Pub- 
lishing Co., Brooklyn. 267 pages. $5.50. 
Reviewed by A. R. Kemp 


“Russer in Engineering” furnishes a good 
survey of information on the fundamental 
physical and mechanical properties of rub- 
ber. Although many of the articles used 
have appeared in technical publications, 
the integration of them in book form en- 
hances their values. Chapters 4, 13, 14 
and 16 dealing with properties of rubber 
are particularly useful. 

Although rubber technologists may not 
find much new information in the book, it 
is a brief and adequate summary of rubber 
from the viewpoint of the users and should 
prove to be interesting and valuable to en- 
gineers presented with rubber problems in- 
volving design and choice of suitable speci- 
fication requirements. 


PHYSICAL TESTS 


Puystcar. Metuops or Orcanic Cuemts- 
rry. Vol. II. Edited by Arnold Weiss 
berger, Interscience Publishers, New 
York. 631 pages. $8.50. 

THE sEcCOND volume of this 

reference is now available. It continues the 

presentation along the same lines and with 
the same quality as the first which was 
published last vear. (See Chem. & Met., 

Nov. 1945, p. 286.) Ten chapters bv 

leading authorities cover spectroscopy, 

colorimetry, pol irimetrv, conductometry, 
potentiometry, polarography, mass spec 
trometry, and determinations of dipole 
magnetic susceptibility and 
radioactivitv. Volume I was described on 
these poves as a “significant contribution 
to the field of organic chemistrv.” This 
applies now to two volumes. Together 
they provide an authoritative background 
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RECENT BOOKS RECEIVED 


Developing Your < et Ability. By H. 
2.50 


Smith. McGraw-Hill 

Ducktown Back in Raht’s Time. By R. FE. 
Rarclay University of North Carolina 
Press. $5 

The Engineer at Law. By ¢. B. & J. R 
McCullough. The Iowa State College Press. 
$6 

English-French and French-English Techni- 
cal Dictionary. By F. Cusset. Chemical. $5 

Industrial Carbon. 2nd ed. By C. L. Mantel! 
Van Nostrand. $7.50. 

The Life of a Chemist: Memoirs of Viadimir 
Ipatieff. Ed. by X. J. Eudin, H. D. Fisher 
& H. H Fisher. Stanford University 
Press. $6. 

The Metallurgy of Quality Steels. 
Parker. Reinhold. $6 

Organic Chemistry. 2nd English ed. By Pau! 
Karrer. Elsevier. $7.50 

Physical Chemistry for Colleges. 6th ed. By 
FE. B. Millard. McGraw-Hill. $4.50 

Seclentific Instruments. Ed. by H. J. Cooper 
Chemical. $6 

Transportation Principles and Problems. 8) 
T. C. Bigham. McGraw-Hill. $5. 


By C. M. 
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for understanding and evaluation of phy- 
sical tests. 

The subject index in Vol. II covers both 
volumes. 


RECREATED VARNISHES 


Viouin Varnisu. By Joseph Michelman. 
Published by the author, 5050 Oberlin 
Blvd., Cincinnati, Ohio. 185 pages. 
$3.75. 

Reviewed by Joseph J. Mattiello 

Tue aurHor’s subtitle of this book is “A 
Plausible Re-Creation of the Varnishes 
Used by the Italian Violin Makers Between 
the Years 1550 and 1750, A. D.” This 
reviewer was at first interested in this sub- 
title and questioned the temerity of the 
author to recreate varnishes which were 
applied to violins (wooden surfaces) sev- 
eral hundred years ago. He had no wet 
samples available for comparative investi- 
gation and even if he had any such sam- 
ples, their authenticity would certainly be 
questioned. But, when reading this book 
the reviewer was certainly fascinated by 
the author's approach in recreating the 
varnishes. He has conducted extensive re- 
searches into the literature on the subject 
and then proceeded to formulate varnishes 
on a quantitative basis. The logic he has 
applied in determining the kind of varnish 
the ancients made was guided by the 
chronology of the literature on the subject 
and the raw materials available to the 
ancients. He points out that two types 
of varnishes were used; the subvarnish for 
priming and the color varnish as the finish- 
ing varnish. His researches in their formu- 
lation (recreating) the violin varnishes has 
extended over a period of eight years or 
more. Although these varnishes are pri- 
marily composed of metal resinates, turpen- 
tine, linseed oil and coloring matter, they 
are not to be considered as oil varnishes in 
the modern sense. They are merely tur- 
pentine resin solutions to which linseed oil 
is added as a plasticizer. The varnishes 
were all prepared at ordinary room tem- 
perature. 

The author’s research extended to ap- 
plication of the varnishes to violins. The 
subvarnishes were composed of aluminum 
rosinate, turpentine and linseed oil; while 
the color varnishes were represented by a, 
brown iron rosinate varnish, an orange 
aluminate rosinate varnish and a red rosin- 
ate varnish. If the ancients did make the 
metal resinate as indicated by this author, 
then they made the first so-called synthetic 
resin. 

Madder, dragons’ blood, gum gamboge, 
aloes, socotrine, brazilwood, logwood, etc., 
have also been considered as coloring 
agents. 

It is interesting to note that the total 
application of subvarnish and color varn- 
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SCRUBBING 
CORROSIVE 
GASES 


Fig. 645 


Are your scrubbing nozzles 
as efficient as you think they 
could be? Do they resist the 
corrosion or wear conditions 
satisfactorily? Produce the 
breakup and distribution you 
would like? 


Right now thousands of 
Monarch Fig. 645 nozzles 
are scrubbing all kinds of 

ases all over the world... . 
Roles they can do a better 
job for you! 


Outline your spray, problem 
for us—if your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 


the nozzles. 


NOZZLES FOR: 


OIL ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 

MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


Write for Catalogs 6-A 
and 6-C 


MONARCH MFG. WKS. INC. 


2730 £. WESTMORELAND ST. 
PHILADELPHIA 34, PA. 


ish on the violins in this investigational 
work varied from 14 to 20 coats, the| 


| former varied from 6 to 7 coats, while the 
latter from 8 to 13 coats. The author | 
further points out that the total film thick 
ness of a large number of actual tests varied | 
from 0.0015 to 0.0052 in., which values 
are comparable to the thinness of news- 
| paper, 0.0030 in. 

This whole book may be considered as 
| an interim report, since the author has not 
completed all his aging tests of the varn- 
| ishes applied to the violins. It will certainly 
be interesting to follow the results of these 
tests. ‘The author may also decide later to 
approach this subject from another angle. 
He may give further consideration to the 


| idea that the ancients were acquainted 
| with the fact that boiled linseed oil ac- 
quired desirable properties such as increased 
viscosity, increased drying time rate and | 
improved durability. 

Specifically the subject matter is di- | 
vided into 18 chapters, covering a critical | 
review of previous publications, formula 
tion of earliest varnishes, the chemistry of 
the varnishes, his own researches in the 
formulation of colored varnishes, prelim 
inary treatment of wooden surfaces, varn 
ishing, drying and polishing, a discussion 
of other resins, soaps, old coloring agents, 
alizarine as a coloring agent, and ending 
with a transitional discussion from past 
to present. | 

he author deserves a great deal of credit 
for tackling a subject of such a nature 
that no matter what approach he used he 
would be open to criticism. The results | 
of this author contribute to the solution 
of the problem, but he frankly points out 
that more research will have to be con- 
ducted to complete the solution of the 
violin varnishes 

This book should be of interest and 
value to the technical and non-technical 
members of the protective and decorative 
coating field, and of historical interest to 
evervone 


RECENT BOOKS 
and 


| PAMPHLETS 


Collected Abstracts Published During 1945 
| on Spectrochemical Analysis. Compiled by 
Edwin S. Hodge. Distributed by Ohio Valley 
Spectrographic Society, Engineers Club Bldg., 
Dayton, Ohio. 57 pages. $1 Verbatim copy 
of all the abstracts published by “Chemical 
Abstracts” during 1945. 


| The Aluminum Industry. By Stanley V. 
| Malcuit. Published by Bellman Publishing Co., 
| 83 Newbury St., Boston 16, Mass. 36 pages. 
$1. History of the industry, processes, fabri- 
| cation, marketing, typical jobs and other voca- 
tional guidance information 


Cementing and Assembly of Plastics. Ad- 
vance chapter No. 5 of SPI Handbook, pub- 
lished by The Society of the Plastics Indus- 
try, 295 Madison Ave., New York 17, N. Y. 
44 pages. Recommended techniques. Includes 
a comprehensive listing of sources of materials. 


From the Research Laboratory to the Armed 
Forces. Published by Mellon Tastitute, Pitts- 
burgh, Pa. 32 pages. Six radio talks by 
Mellon fellows describing essential research 
programs. 


Sulfuric Acid. Series 4 of Be tee 
Chemical Hazards,” published by Division o 
Labor Standards, U. S. Department of Labor, 
Washington 25, D. C. 24 pages. Proper han- 
dling and storage of drums and carboys, pro- 
tective clothing and equipment, first aid. and 


employee training 


The Problem Children of Technology and 


PAUL O. ABBE 
TUBE MILL 


Illustrated is one of a big 
range of Paul O. Abbé Tube 
Mills, that make grinding and 
mixing a continuous operation. 

The range includes labora- 
tory units, and production mills 
up to 76” diameter. Length of 
cylinders are made to meet in- 
dividual requirements. 

e 

Materials are fed continuously 
at one end of the horizontal 
cylinder, and are discharged 
through the trunnion at the 
other end, after coming into 
contact with the entire bulk of 
the grinding medium. 

7 

Little maintenance is required 

aside from occasional lubrica- 


tion. 


Air separators, screens, and 
other classifiers can be used 
for a closed circuit system, re- 
turning any coarse particles 
to the mill for additional grind- 
ing. 

Send for Catalog T—Section E. 


POUL O. 


375 Center Avenue 
LITTLE FALLS, N. J. 


Banking. By R. P. Soule, American Machine & | 


* SEPTEMBER 1946 * CHEMICAL ENGINEERING 


| 


| 


® The readily-maintained cleanliness of American Seamless assures this user complete freedom from 
impurities that might contaminate delicate perfume being carried between storage tank and filter. 


@ American Seamless is standard equipment on this make 
of milling machine. Used for carrying oils, solvents and 
cutting compounds, its sturdy toughness assures long, 
economical service. 


Anevican 


METAL HOSE 
THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
in Canada: Axaconna Amenican Baass 
New Toronto, Ont. 
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BOTH conveyed through 
Connections 


HESE ILLUSTRATIONS show but two of thousands of 

various applications of American Flexible Metal Hose 
and Seamless Flexible Tubing. For these durable products 
are continually being adapted to new and “different” en- 
gineering needs. 

Steam, oil, water, gases, refrigerants and other fluids 
... at high or low pressures and temperatures... are safely 
and economically handled by American assemblies. 

Whether your problem is one of compensating for vi- 
bration, connecting moving parts, or providing for mis- 
alignment, American has... or can quickly develop ... 
a flexible assembly to do the job. 

For detailed information on American Flexible Metal 
Hose and Seamless Tubing, write for Publication SS-50. 
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AW.CASH VALVE MEC.CORP 


ssure 


regriation 


small unit is available in a 
CASH-ACME Type A-31 Small 
Volume Pressure Reducing 
& Regulating Valve for Wa- 
Air, 


Gas, «ete. 


Complete data on this and 
other CASH-ACME products 
is available in our NEW cat- 
alog No. D12. 


anufacturing Specialists 
of AUTOMATIC 


PRESSURE 
CONTROL 
VALVES 


WABASH and MORG 


DECATUR 


P.O. BOX 247 


ILLINOIS 


Foundry Co., 511 Fifth Ave., New York, N. Y. 
28 pages. Gratis Reprint of an address before 
the Society of Chemical Industry in New York 
February 21. 


A Humanistic-Social 
ment J. Freund, dean, 


Overhauling. ~ By Cle- 
of Engineering, 
University of Detroit, Detroit 21, Mich. Account 
of an attempt by the faculty of ,- University of 
Detroit to improve the curriculum Reprinted 
from of Bagtacering Education, Dec. 1945, 
PP. 


Economic Base for Power Markets in Lane 
County, Ore. Published by Bonneville Power 
Administration, Portland 8, Ore. 67 pages. A 
survey appraising the wrospects for electric power 
consumption in the Pacific Northwest. Covers 
the physical base, people and their incomes, pro- 
duction and employment, public facilities and 


finance. Contains maps, graphs, photographs and 
appendix tables. 


Researches of Mellon Institute. Published by 
Mellon Institute of Industrial Research, Uni- 
versity of Pittsburgh, Pittsburgh 13, Pa 13 pages. 
Gratis. Thirty-third annual report reprinted from 

“Chem. & Eng. News.’ 


Year Book. Published by American Standards 
Association, 70 East 45th St.. New York 17, 
N. Y. Gratis. First edition since 1938. Lists 
officers and directors of the board of directors, 
standards council, and other committees. Also 
carries constitution and by-laws, information about 
the organization and how standards are develo 
Approved standards and projects under ee 
listed. 


The Illinois Grate, oe ical Survey in War 
Mineral Research. Leighton, chief of 
the Division of Ps State Geological Survey, 
Urbana, Ill. 23 pages. Annual report. ‘ 


Report of Conference on Post-War Preparation 
and Packing of Rubber. Published by mperial 
Institute, London, S.W.7, England. 31 pages. 


Includes a paper on the large scale manufacture of 
standard smoked sheet he. od 


ment are 


The Alkylation of Alkanes. 


By Gust 
and George Hulla, y Gustav Egloff 


! Universal Oil Products Co., 
Chicago, 67 pages. Catalytic and thermal 
alkylation, summary of the products of alkylation, 
and mechani:m of alkylation 


Fine Powders and Particles in Industry. By 
M. Pirani and W. J. Kramers. Published by The 
British Coal Utilisation Research Association. 13 
Grosvenor Gardens, London, S.W.1, England 
16 pages. Survey of the properties, methods of 


production, particle-size measurement, and field 
of apphcation, of powders and materials contain 
ing such fine particles, with special reference to 
the particle sizes of the powders employed. 


Industrial Experimentation. By K. A. Brown- 
lee. Published by His Majesty's Stationery Office, 
York House, Kingsway, London, W.C. england. 
116 pages. 2s. Menearesh intended to’ rovide a 
guide to modern statistical methods, yoth the 
use of tests of signiicance to attain reliability im 
deductions from experimental data and the use 
of statistical design to attain maximum precision 
with minimum expenditure 


Development Department, The Solvay Process 
Company, Nitrogen Division. 26 pages. ooklet 
describing the functions and interests of engimecr-. 


chemists and other scientific and technical” per- 
sonnel of the development department at Hope 
well, Va. 


BiBliography of the Geology and Natural 4s 
sources of North Dakota, 1814-1944. By 
Budge. Bulletin No. 1, published by North 
Dakota Research Foundation, Bismark, N. D. 
214 pages. author 
index, and appendixes of North 
officials, engineers and geologists. 


Standard Code for Arc and Gas Welding in 
Building Construction. Published by American 
Welding Society, 33 West 39th St., New York 18, 
N. Y. 68 pages. 50 cents. Design of welded con- 
nections, filler metal, workmanship, inspection 
and qualification. Appendixes list definitions, weld- 
ing symbols, welded joints, qualification of pro 
cedures and operators, illustrated profiles. 


index, subject 
Dakota state 


Enzymes and Pa Role in Wheat Technology. 
Edited by J. A. Anderson. Interscience Pu 
lishers, Inc., 215 Fourth Ave.. New York 

N. Y. 371 pages. $4.50. First in a protected 
series of monographs sponsored by the American 


Association of Cereal Chemists. Amylases ester 
ases, proteases, yeast fermentation and other 
topics of interest to cereal chemists 

Industrial Directory of Berkeley. Calif. Pub- 
lished by Berkeley Chamber of Commerce. 10 
Berkeley Square, Berkeley 4, Calif. 78 pages. A 
mimeographed volume containing a complete alpha 


betical listing of manufacturers and their products, 
including listing of firms by types of products 


Reconnaissance Geology of Limestone eo 
in the Willamette Valley, Ore. G. M Short 
Paper No. 15, published by Dept. of FS ar 
Mineral Industries, 702 Woodlark Bldg., Portla: 
Ore. 17 pages. 15 cents. Contains description and 
analyses of deposits examined, including summary) 
of of findings, tables and Maps Mimeographed. 


AMERICAN | LABORATORY MILLS 


Table Installation 
Sturdily and compactly built. 


Each 
crusher is custom-built with the most 
efficient crushing action for each a 


specific job. Two sizes, with ca- 
pacities from 100 Ibs. to 2,000 Ibs. 


per hour. 
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Are IDEAL For 


CRUSHING of FIBROUS and 
AMORPHOUS MATERIAL 


to DISPOSAL SIZE 


Especially Suited For 


LABORATORIES and PILOT PLANTS 


Plants, testing laboratories, and research labora- 
tories readily meet disposal problems with the 
American Laboratory Mill. 


Capable of continuous 


reduction of many varieties of fibrous and amorph- 
ous materials. The 
means of sizing solu- 


American Mill provides the 


ble or fibrous resi- 
dues for sewage 
disposal and for 
crushing hard mate- 
rials for easier dis- 
posal handling and 
space-saving stor- 


PAT; ANESE 


SHREDDER) RINGS 
QO 


Send for additional information 


PULVERIZER COMPANY 


1219 Macklind Ave. 
St. Lowis 10, Mo. 
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TRAPS AND 
CONTROL 


Rotating cylinders as used in the paper and textile industries 
accumulate heavy condensate if not properly drained and 
vented. If any cylinder lags behind others—the material sags 
on one side, stretches until it breaks on the other. Hours are 
lost in starting up again. 


Sarco FT Steam Traps with H Air Vents at the top settled this 
problem in a large textile plant in Brooklyn. Sarco TR 21 
Temperature Controls are used on the dye vats which 
immediately precede the drying operation. 


This job was engineered by the local Sarco representative. 
The cost was negligible compared to the results obtained. 


Adequate removal of condensate and air, and satisfactory 
temperature control can provide that added margin of profit 
in any industry using steam. The combined advantages of 
faster work, fewer stoppages and rejects and less fuel will 
work for you every hour. 


Sarco products work as a team. The,right combination costs 
less in the first place—lasts longer—serves best. 


SARCO COMPANY, INC. 


Represented in Principal Cities 


475 FIFTH AVE., NEW YORK 17,N.Y. 


SARCO CANADA, LTD., TORONTO 1, ONTARIO 


SARC 
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FILTERS, STRAINERS, AND 
OTHER WIRE-MESH ASSEMBLIES 


metals 
and 


special 
alloys 


Every operation, trom wire drawing 
and weaving to fabricating in the 
finished part is done in the Jelliff 
mill, 


OTHER JELLIFF PRODUCTS 
W% Jeliff Fine Resistance Wire 
% Jeliff Dipping Baskets 
*% Jeliff Wire Cloth 
LEKTROMESH 


THE C. 0. JELLIFF 
MFG. CORP. 


Pequot Road 
Southport, Connecticut 


The following recently issued publications are available at prices indicated from the 
Superintendent of Documents, Government Printing Office, Washington 25, 


is free and should be ordered from 


Preparation of Ammonium Nitrate for Use 


as 
Dey 
No. 


GOVERNMENT 


PUBLICATIONS 


D. C. In ordering any publications noted in this list always give complete title 
and the issuing office. Remittances should be made by postal money order, 
coupons or check. Do not send postage stamps. All publications are in paper 
cover unless otherwise specified. When no price is indicated, the pamphlet 


a Fertilizer. By William H. Ross, et al 


vartment of Agriculture, Technical Bulletin 


912. Price 20 cents 


Fertilizers and Lime in the United States. 
Department of Agriculture, Miscellaneous Pub- 


lication No. 586. Price 20 cents. 


Rubber. First and Second Reports of the 
Agency Policy Committee on Rubber. 
Combined printed copy of previously mimeo- 
raphed first and second reports. Office of 
r Mobilization and Reconversion. Price 20 


Inter 


Va 


cents. 


The Integration of Surplus Disposal. 
Progress Report to Congress by War As- 
Administration. First Quarter 1946. Price 


terly 


sets 
20 


The Acceleration of Surplus Disposal. Quar- 
Progress Report to Congress by War As- 
Administration. Second Quarter 1946. 


terly 


sets 
Pric 


Report to Congress on Foreign Surplus Dis- 
al. July 1946 Office of the Foreign 


cents. 


re 20 cents 


uidation Commissioner. Department of 


State Publication 2571. Price 15 cents. 


Economic Controls and Commercial Policy in 
Panama. WU. S. Tariff Commission. Price 10 


cents 


Recent Developments in the Foreign Trade 
of Colombia. U. S. Tariff Commission. Price 


15 


Chemical Engineering as a Profession. 
$. National Roster of Sci- 
fie and Specialized Personnel Price 10 


thon 
enti 


cents. 


al Booklet No 


cents 


Quar- 


Voca- 


the bureau responsible for its issue 


Small-Scale Tests of Selective Reduction of 
Iron in Titaniferous Iron Ores. By R 
O'Dea Bureau of Mines, Report of Investi 
gations R. I. 3886. Mimeographed 


Routine uantitative Analysis by - 
Diffraction. By James W. Ballard and H. H 
Schrenk. Bureau of Mines, Report of Investiga 
tions R. I. 3888. Mimeographed 


Characterization of Light Oil. Part V_ of 
Hydrogenation and Liquefaction of Coal. By 
E. H. Kaplan, et al. Bureau of Mines. Tech 
nical Paper 690. Price 10 cents 


Carbonizing Properties of Eagle-Bed Coal 
from Prospect Shaft, Carbon, Kanawha County. 
W. Va. By D. A. Reynolds, et al. Bureau 
of Mines, Technical Paper 691. Price 15 cents 


A Study of Anodes for Electrolytic Mangan- 
ese. By David Schlain, et al. Bureau of Mines. 
Report of Investigations R. I. 3863. Mimeo- 
graphed. 


Thermodynamic Properties of Ilmenite and 
Selective Reduction of Iron in Ilmenite. By 
C. H. Shomate, et al. Bureau of Mines. Re 
port of Investigations hk I 1864 Mimeo 
graphed. 


Effect of Impurities on the Electrodeposition 
of Manganese. By David Schlain, et al. Bu 
reau of Mines, Report of Investigations R. I 
3872. Mimeographed 


The Recovery of Metal and Other Valuable 
Products from Aluminum Dross. By O. C 
Garst, et al. Bureau of Mines, Report of In- 
vestigations R. I. 3874. Mimeographed 


Exploration of Eagle Mountain Fluorspar 
Deposits. Hudspeth County, Tex. Rv W. E 


fj Industrial Pumps are one of 
your responsibilities, ask now, for 
free copy of this authoritative, un- 
biased analysis of Industrial 
Pumps. It is a timely presentation 
of pump facts. 

This is the first analysis, inso- 
far as we know, to prevent the 
misapplication of Industrial 
Pumps. It is written by one who 
has a rather wide and diversified 


knowledge of many types of pumps. But the author holds no more 
of a brief for any one type than its adaptability warrants. 

He endeavors to explain the limitations of various types of 
pumps such as piston, plunger, rotary and centrifugal. Thus he 
attempts to prevent, as much as possible, misapplication. 

Based also on the long experience of Taber Pump Co., this 
modest contribution is offered to users of pumps in the process- 


ing industries. We will gladly send a copy of this bulletin No. 
S-146, when it is requested on business stationery. 


TABER PUMP CO. « Est. 1859 + 294 ELM ST., BUFFALO 3, N.Y. 


DANGEROUS 
“GUIDE TO 
PUMP 
SELECTION 
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DIAPHRAGM VALVES 


Screwed or Flanged Patterns 


No packing glands to demand constant attention. 
Non-rising stem eliminates breakage. Stem is protected 
from dust, weather and corrosion. 
Working parts completely isolated from tne fluid. No 
sticking, corroding or clogging to interfere with easy 
operation and tight closure. No contamination from 
valve lubricants. 
Compressor and finger plate combine to support the dia- 
phragm in all positions. 
The large area of contact of the diaphragm on the seat, 
plus the resilience of the diaphragm, permits positive 
closure even when foreign matter is trapped. 
No metal-to-metal seats to become damaged, wire drawn 
or scored. No refacing, reseating or grinding is required. 
Streamlined passage without pockets reduces friction to 
a minimum and prevents accumulation of sludge and 
foreign solids. 
The valve body —the only metal that could contact the 
fluid—can be completely lined with glass, porcelain, 
lead, rubber or synthetic compounds ( flange type only) 
to suit service requirements. 
Write for catalog describing Grinnell- 
Saunders Diaphragm Valves — standard and 
special types. Grinnell Company, Inc., Execu- 
tive Offices, Providence 1, R. 1. Branch offices 
in principal cities. 


AVAILABLE IN SPECIAL TYPES 
The “quick operating” lever 
design is one of several types. 
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New No. 8 
MIKRO-ATOMIZER 


The No. 8 MIKRO-ATOMIZER represents a new and larger produc- 
tion unit capable of producing ultra-fine powders as low as 1 to 25 
microns (under 325 mesh) in size. Using a 75 h.p. motor, this new 
mechanical screenless pulverizer is particularly applicable to tonnage 
operations. 


Although having almost four times the size and capacity of the 
No. 6 MIKRO-ATOMIZER, the new unit retains all the features and 
basic principles that have made these new type pulverizers so popu- 
lar in a varied number of plants. Guaranteed control of particle size 

is offered as with the smaller machine. 


Compact and highly efficient, the new No. 8 
MIKRO-ATOMIZER discharges into a stain- 
less steel dust collector. Rotary air lock for 
continuously discharging material from the 
cyclone, is supplied. A number of modifica- 
tions of the No. 8 machine are available in 
order to accommodate the wide range of dif- 
ferent materials for which it is recommended. 


A new No. 8 MIKRO-ATOMIZER pur- 
chased for your plant can provide increased 
tonnage of ultra-fine powders. Send for 
your copy of new bulletin and arrange for 
a free test grind of your material in a 
MIKRO-ATOMIZER. 


No. 5 MIKRO-ATOMIZER for 
small quantity production, pilot 
plant and laboratory work. 


PULVERIZING MACHINERY COMPANY 


55 CHATHAM ROAD . SUMMIT, N. J. 
.. 2 TYPES TO MEET MOST PULVERIZING NEEDS 


NOW. 


MIKRO: 


Reg. Pat. Off. 
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Dennis. Bureau of Mines, Report of Investi- 
gations R. I. 3878. Mimeographed 


Exploration of the Packard Fluorspar Prop- 
erty, Gila County, Ariz. By J. B. Cummings. 
Bureau of Mines, Report of Investigations 
R. I. 3880. Mimeographed. 


Limits of Inflammability and Ignition Tem- 
peratures of Naphthalene. By G. . Jones and 
G. S. Scott. Bureau of Mines, Report of In- 
vestigations R. I. 3881. Mimeographed. 


Wartime Progress in Coke Production. By 
William Seymour. Bureau of Mines, Report 
of Investigations R. I. 3907. Muimeographed. 


Tests of Bituminous-Anthracite Mixtures on 
Industrial Stokers. By Barkley, et al 
Bureau of Mines, Report of Investigations 
R. I. 3916. Mimeographed 


Effect of Relief Vents on Reduction of Pres- 
sures Developed by Dust Explosions. By Irv 
ing Hartmann and John Nagy. Bureau of 
Mines, Report of Investigations R. I. 3924 
Mimeographed 


Control of Bulk Densities in Coke Ovens: 
Studies on Precision and Application of Vari- 
ous Testing Methods. By H. S. Auvil, et al 
Bureau of Mines, Report of Investigations 
R. I. 3935. Mimeographed. 


Blending Properties of Low- and Medium- 
Volatile Coals as Determined in the BA-AGA 
Apparatus. By D. A. Reynolds and J. D 


Davis. Bureau of Mines, Report of Investiga 
tions R. I. 3936. Mimeographed. 


European Shale-Treating Practice. By Wm 
W. Odell and L. Baldeschwieler. Burea: 
of Mines, Information Circular L C. 7348 
M imeographed. 


Mine Officials in Rescue 
Organization and isaster Prevention By 
s. R. Maize and J. V. Berry Bureau o 
Mines, Information Circular I. C. 7353. Mime: 
graphed 


A Plan of Trainin 


A Study of Fault Determinations by Geo 
Gaee Methods in the Fluorspar Areas of 

estern Kentucky. By F. W. Lee and S. | 
Hemberger. Bureau of Mines, Report of I: 
vestigations R. I, 3889. Mimeographed 


Automatic Water Heating, Utilizing Sub 
bituminous Coal. By V. F. Parry, W. S. La: 
ders, and J]. B. Goodman Bureau of Mines 
Report of Investigations R. I. 3890 Mime 
graphed. 


Helium Tracer Studies in the Elk Hills 
Calif.. Field. By E. M. Frost, Jr Bureau 
Mines, Report of Investigations R I ; 
Mimeographed 


Exploration of the Avon Mica District. La 


tah County, Idaho. By Glen ( Reed Bure 
of Mines, Report of Investigations R. 1. 3898 
Mimeographed. 


Improved Apparatus and Procedure for the 
Determination of Helium in Natural Gas. I 
E. M Frost, Ir.. Bureau of Mine Rem 
3299 me 


Investigat ns R I 


Gasification of Lignite and Subbituminous 
Coal Progress Report for 1944. By F 
Parry, et al Bureau of Mines, Report of 
vestigations R. I, 3901 Mimeographed 


Exploration of the White Eagle Fluorspar 
Mine, Cooks Peak Mining District, Grant 
County, N. Mex. By John H. Soule. Bur 
of Mines, Report of Investigations R 
Mimeographed 


Extinction of Propane and Butane Flames 
by Dichlorodifiuromethane. By G. W. 
and F. E. Scott Bureau of Mines, Report 
Investigations R. I. 3908. Mimeographed 


Active List of Permissible Explosives and 
Blasting Devices Approved Previous to De 
cember 31, 1945. By J. E. Tiffany and Z. ‘ 
Gaugler. Bureau of Mines, Report of Invest 
gations R. I. 3910. Mimeographed 


Electrolytic Manganese in Low-Carbon Steel 
Tests at the Stanley Works, Conn 
By F. Sillers, Jr. and R. C. Rasmussen 
Bureau of Mines, Report of 
3911. Mimeographed 


The Metallurgical Research Program of the 
Bureau of Mines Relating to Iron and Steel 
By R. S. Dean. Bureau of Mines, Report 
Investigations R. I. 3920. Mimeographed 


Exploration of the Elk Mountain Mica De 
sit, San Miguel County, N. Mex. By Ka) 
Holmquist. Bureau of Mines, Report 
nvestigations R. I. 3921. Mimeographed 


National Motor-Gasoline Survey, Winte’ 


INTRODUCING.... 
CHEM 


CORROSION AND ABRA- 

SION RESISTANCE—Cor- 

rosiron is a high silicon iron. 

It is not only remarkably re- 

sistant to corrosion, but is also 

extremely abrasion resistant, 

having a hardness of 300 

Brinnell. It is unexcelled for 

handling corrosive liquids 

carrying abrasive solids. 

INGENIOUS ENGINEERING—The brit- 
tleness and low tensile strength characteris- 
tics of high silicon irons pose unusual prob- 
lems in engineering a centrifugal pump. But 
special care and the ingenious application 
of many years of experience provide the 


Byron Jackson Co. 


LOS ANGELES 54, CALIFORNIA 
Offices in Principal Cities 


SE 


solution. These new BJ Corrosiron Acid 
Pumps are engineered for years of heavy- 
duty, trouble-free operation. 

WE INVITE INQUIRIES about the appli- 
cation of BJ Corrosiron Acid Pumps to the 
pumping of corrosive liquids. 


All pump parts that contact pumped 
liquid are of Corrosiron, as indicated 
by solid black cross-section areas in 
illustration. Sizes: 11/4," to 3”; Ca- 


1450, and 1750 rpm. 


pacities: 30 to 425 gpm; Pumping 
Heads: 20 to 140 feet; Speeds: 1150, 
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1945-46. By O. C. Blade and C. R Sponsler. 
Bureau of Mines, Report of Investigations 
I. 3959. Mimeographed 


Geophysical Abstracts 123, October-Decem- 
ber, 1945, with an Index to Abstracts 120-123. 
By V. Skitsky. Bureau of Mines, Information 
Circular I. C. 7355. Mimeographed. 


Extraction and Uses of Beryllium in Ger- 
many. By George T. Motock. Bureau of 


Mines. Information Circular I. C. 7357. Mime 
ographed 


Is Report of Petroleum and Natural Gas Divi- 
ove Materia s 


sion, Fiscal Year 1944. By R. A. Cattell, 
et al. Bureau of Mines, Information Circular 


C. 7358 Mimeographed 


Coal-Mine Explosions and Coal- and Metal- 
Mine Fires in the United States During the 


Fiscal Year Ended June 30, 1945. By D. Har- 
rington, W. J. Fene, and H. B. Humphrey. 


Bureau of Mines, Information Circular I. 
7359. Mimeographed. 


Cement in Latin America. By Oliver Bowles 
and A. Taeves. Bureau of Mines, Information 
Circular I. C. 7360. Mimeographed 


Extraction and Uses of Lithium in Germany. 
By George T. Motock. Bureau of Mines. In- 
formation Circular I. C. 7361. Mimeographed. 


Manufacture and Regeneration of Catalysts 
at I. G. Farbenindustrie Ludwigshafen/Op- 
au. By W. F. Faragher and W. A. Horne. 
Zureau of Mines, Information Circular I. C. 
7368. Mimeographed 


Code of Federal Regulations 1944 Supple- 
ment. The Federal Register. Price $3. Cloth- 
bound 


| 

| Use of Insect Repellents and Miticides. By 
| B. V. Travis and A. Norton. Bureau = 


Entomology and Plant Quarantine E-69 
Mimeographed. 


Geology and Peivonamin of Palos Verdes 
Hills, California. By ai Woodring, et al. 
Geological Survey Paper 207. 
Price $1.50. 


Development of Joint Strength in Birch Ply- 
| wood Glued with Phenol-, Resorcinol-. and 
Melamine-Resin Glues Cured at Several Tem- 
= By H. D. Bruce, et al Forest 
*roducts Laboratory, Madison, Wis. No. 1531. 


Mimeographed. 


List of Publications on Pulp and Paper. 
Forest products Laboratory, Madison, Wis. 
No. R444. Mimeographed. 


Worthwhile savings can frequently ¢ on Weed 
‘forest *roducts Laboratory, Madison, fis 
be made by reducing costs in the Mme 

h dli f h of Increasing the Use of Hard- 

andling of chemicals, grains and granular materi- 

ls. Old h Madison, Wis. No. R1614. Mimeographed. 
als. methods are slow and expensive, while 

win E. Harris and Edward Beglinger. Forest 

modern handling methods are surprisingly Feast| “Wis. 

Fir Hydrolyzate 


and inexpensive. DRACCO Pneumatic Conveyors. yt 


Forest Products Labor atory, M: aidison, Wis 


reduce costs to a minimum. A DRACCO Pneu- ** 


Mineral Statistics. The Bureau of Mines 


matic Conveyor and ONE man replaces SEVERAL! senarate preprint 
men, and does a much better job. Wherever iar i the! specie 
eral mailing lists are 


DRACCO Pneumatic Conveyors have been installed Army-Navy Specifications. Office of Tec! 
dey 


epartment of Commerce. 


The Madison Wood-Sugar Process. By El! 


nical Services, 


they have put material handling on a more. snd ‘microfims 
| Army-Navy specifications for various prod 
ucts for which printed specifications are not 


efficient basis. Why not let DRACCO Engineers. 
v with the length of the specification 


ary 
list of specifications first made av ailable 


check your present methods for you? 
issue of May 31, 1946, 


For Further Information Write 


and Industrial Reports, 

p. 1,280 ff. Those desiring other specificatior : 
should inquire as to availability of Libra: 
and Reports Division, Office of Technical 
Services, Washington 25, D. C. 


Federal Specifications. New or revised sp 


 DRACCO CORPORATION | 
cifications which make up Federal Standard 


4071 €. 116th St., Cleveland 5, Ohio New York Office: 130 Ww. 42nd St. Stock Catalog have been issued on the fe 


lowing items: Hydraulic Cements; Genera! 
Specifications (Methods for Sampling. Inspe 


DUST CONTROL EQUIPMENT | tion and Testing) SS-C-158b. _Insulatio: 


Mineral-Wool, Block and Board (For Heated 


ur mt or Cast-Iron Pip 


Bell-and-S t 
d-Spigo 
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SOLVAY 
- PRODUCTS FOR CHEMICAL PROCESSORS 


Ammonium Bicarbonate 
Ammonium Chloride 
Calcium Chloride 
Caustic Potash 
Caustic Soda 
Liquid Chlorine 
Monochlorobenzene 
Potassium Carbonate 
Soda Ash 
Sodium Bicarbonate 
Sodium Nitrite 


SOLVAY SALES CORPORATION Alhalies and Chemical Products Manufactured by The Solvay Process Company 


40 Rector Street, New York 6, HY. 
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CAMBRIDGE pH METER 


with Electron-Ray 
Null- Indicator 


These accurate  instru- 
ments incorporate out- 
standing improvements. 
The electron-ray null- 
point indicator permits 
quick, hairline adjustment 
and cannot be injured by 
mismanipulation. A.C. 
line operation eliminates 
battery nuisance. 


Bolonce 


The entire instrument is 
self-contained and port- 

able, 8)” x 10” x 174”. 
OM Botonce- Pentre 


LABORATORY MODEL: Accuracy .02 pH, 
Sensitivity .005 pH Readings reproducible to 
oH, Range 0 to 14 oH and te 1200 mv. 


INDUSTRIAL MODEL: Accuracy .05 pH. 
Sensitivity .0: pH Readings reproducible to 
02 pH, Range 0 to 14 pH and 0 te 1000 mv. 


Send for bulletin 9I0E, 


CAMBRIDGE INSTRUMENT CO. INC. 


3705 Grand Central Terminal New York 17, N. Y. 


non-rusting 
bolts, nuts, screws, r 
washers, rivets, nails @ 
made of brass, bronze, > 
copper, Monel or stainless e 
steel. Write for circular. 
THE H. M. HARPER 
COMPANY, 2633 Fletcher @ 
Street, Chicago 18, Il. 
Branch offices or 
representatives 


the items you wish to receive and 


Alloys. Alloy Metal Wire Co., Inc., Prospect 
Park, Pa.—Catalog D-2. 26-page catalog fos. 
trating and dunesibien the wire, strip, and rod 
of various alloys for high-temperature or cor 
rosin-resisting applications Includes engineer 
ing information on strength, electrical resistivity, 
modulus of elasticity, heat treatment, tempera- 
ture mits and mangetic properties of various 
high nickel content alloys. 


2 

Alloys. Ampco Metal, Inc.. Milwaukee. Wis. 

Bulletin 64 16-page booklet gives informa- 
tion on the various types of Ampco metal and 
Ampcoloy bronzes available from this company 
These extruded products include various rods 
and shapes. Also data sheet describing Ampco 
bearings used in heavy-duty machinery 


3 


Bearings. New Departure Division, General 
Motors Corp., Bristol, Conn.—A series of three 
booklets on ball bearings for designers and 
engineers. Parts I and fi deal with the prin- 
ciples, bearing types and fundamentals of mount 
ing practice, and describe details of shaft and 
housing designs. Part III covers inclosure and 
lubrication for various operating conditions 


4 


Blowers. General Blower Co., Morton Grove. 
[1l.—Booklet illustrates and describes this com 
pany’s line of exhausters, fans, blowers and 
insulation blowing machines manufactured by 
this company. They are used for blowing, heat- 
ing, cooling, conveying, aerating, separating 
and agitating operations. 

- 

Boiler Tubes. Jos. T. Ryerson & Son. Inc., 
Chicago, Ill.—8-page illustrated booklet featur- 
ing the Babcock Wileox electric resistance 
welded boiler tubes now distributed by this 
company. 


Chemicals. Ansul Chemical Co.. 
Wis.—8-page reprint entitled “Liquid Methyl 
Chloride."" Contains information on physical 
and chemical properties methods of transporta- 
tion, storage, handling of containers, and other 
pertinent data A second 12-page reprint en- 


Marionette, 


MANUFACTURERS’ LATEST PUBLICATION 


Chemical Engineering's Readers’ Service, in cooperation with manufacturers, makes 
it possible for you to secure catalogs, bulletins, and other publications herein listed 
without cost or obligation (unless a price is specifically mentioned). Please check 

fil out the coupon. 
Readers’ Service, Chemical Engineering, 330 W. 42nd St., New York 18, N. Y. 


Please send requests to 


titled “Liquid Sulphur Dioxide.” Contains 
information on the manufacture, handling and 
use of this chemical. 


Chemicals. Hercules Powder Co., Wilmington, 
Del.—4-page leaflet featuring the use of Her 
cules chemicals in the pulp and paper industry. 


8 
Chemicals. Reilly Tar & Chemical Corp.. 
Indianapolis, Ind.—44-page pocket-sized booklet 
listing and describing the coal tar products made 
by this company. Also a 6-page folder featuring 
the aluminum coating for metal surfaces made 
by this company. 
9 


Chemicals. Sharples Chemicals, Inc., Philadel- 
phia, Pa.—72-page booklet describing the syn- 
thetic organic chemicals manufactured by this 
company. This booklet lists the commercial 
products and some products now in semi-com- 
mercial or laboratory stage of development. Con 
tains information on over 150 synthetic organic 
chemicals, including alcohols, alky! chlorides, 
substituted amides, amines, dithiocarbamic acid 
derivatives, ethers, esters, hydrocarbons, mercap- 
tans, organic sulphides, phenols and others. 


10 
Cleaning Compounds. Phillips Chemicals Co., 
Chicago, Ill—Handbook entitled “Production 
and Maintenance Cleaning,” which gives intor- 
mation on proper methods and components for 
use in various types of production line as well 
as maintenance cleaning. 


ll 
Compressors. Clark Bros. Co., Inc., Olean, 
N. Y¥.—4-page leaflet featuring the use of 
Clark steam-driven compressors in the manu 
facture of synthetic ammonia. 


12 
Compressors. Watson-Stillman Co., Roselle, 
N. J Bulletin 370-C.—8-page booklet featuring 
the general purpose hydraulic compressors in 
capacities of 20 to 200 tons Includes yhoto- 
graphs of equipment together with a table of 
specifications. 13 


Construction. Brown & Root, Inc., Houston, 


Readers’ Service 


Chemical Engineering 


checked below. 


Street Address 


City 


MAILING COUPON—GOOD UNTIL NOV. 31, 1946, ONLY 


330 West 42nd Street, New York 18, N. Y. 


Please have manufacturers send me, without obligation, literature 


22 23 24 25 26 
38 39 40 41 42 #43 


17 18 19 20 21 

33 34 35 36 37 

49 50 51 S52 53 

Name 


Please fill out this coupon completely in order to avoid delay in handling. 
Coupon numbers correspond to descriptive paragraph numbers in the text. 


9 10 12 13 4 15 «16 
27 28 29 30 31 32 
44 45 46 47 48 
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CLEANING AND CORROSION TIPS 


No, 
1946 


Various concentrations: 


CASE NO. 938 


Sulfuric Acid at 180°-200° F. 


Nitric Acid— both hot and cold 


Caustic Soda—hot 


Copper Cyanide 


lron Chloride 


Chromic Acid 


Nickel Cyanide 


Water 


Acid-alkali drains as good as new after 6 years... Require no repairs or maintenance 


Six years ago, a large nationally-known manufacturing plant installed an acid and alkali resisting floor in its plating room, 
with draining troughs between the plating tanks to carry off splashes and spent contents. 


These troughs—constructed of acid-proof brick laid in Pennsalt PRF Cement mortar—handle the following chemicals in 


After six years, this construction 
is as serviceable as the day it was 
put into operation; no mainte- 
nance or repairs have been re- 
quired. As a matter of fact, some 
of the original trowel marks are , 
still visible on the mortar joints 
. . . Clear proof of the efficiency 
of the Pennsalt PRF Cement. 
Pennsalt PRF is a _ resin-type 
cement specifically designed for 
bonding acid-proof bricks in con- 
struction where resistance to man 
acids, alkalis and solvents is desired. 


The sketch at left illustrates the 
details of construction of the 
troughs. The plating room floor 
was covered with a mastic—98% 
pure asphalt. The concrete surface 
of the troughs was given two coats 
of asphalt-type paint, then lined 
with acid-proof brick buttered 
with Pennsalt PRF Cement mor- 
tar which when hard is unaffected 
by most acids, alkalis and solvents. 


CASE NO. 911 
Pennsalt Cleaner eliminates 


rejects 


An electroplating company had been get- 
ting poor results in removing compound 
from polished brass prior to bright nickel 
plating. The superintendent had tried 
various cleaning processes with no im- 
provement in finished work. 


When the Pennsalt Man stopped by, he 
was handed the problem. After studying it 
carefully he added a pre-cleaning dip in 
Pennsalt EC-10*, and replaced the old 
cleaner with a Pennsalt product in the regu- 
lar evele. Results: another point for Pennsalt 
technical know-how and superior products. 
The work came through with brilliant 
lustre, and all rejects due to cleaning 
were eliminated. 


PAT. OFF 


CASE NO. 935 


Work 100% better. . . 


cleaning time cut in half... 
less material needed 


A concern was only getting fair results in 
cleaning 1020 deep-drawn steel parts prior 
to pickling and painting. The soil in ques- 
tion was mineral oil and sulfur draw- 
ing lubricant. 


CHEMICAL ENGINEERING SEPTEMBER 1946 


Believing that he could improve the situa- 
tion, the Pennsalt Man replaced the old 
cleaner with a Pennsalt product, and the 
work was run through the new cycle. The 
foreman the work “100% 
better”; cleaning time was cut nearly in 
half, and less cleaning material was needed. 


pronounced 


This is just an example of the opportunities | 


that come to the cleaning foreman who is 
constantly looking for better ways of doing 
things. It’s also a typical example of the 
kind of results being achieved throughout 
industry by the knowledge and training of 
the Pennsalt Men, backed by the high- 
quality products in the Pennsalt line. 


CASE NO. 929 
Management thinks a lot of this 
cleaning superintendent . . . 


and here’s why 


Small parts of 1050 spring steel were being 
descaled and de-smutted by a mechanical 


grit blast, prior to cadmium plating. The | 
grit blasting was doing a fair enough job of 


cleaning the work, but the superintendent 
realized that a better finish would improve 


Spec 
the plating job, and he was determined to | 1. ee 


| find a better descaling method. 


<M-9. 


He put the problem up to the Pennsalt Man 
who worked out a chemical cleaning 
process that would do the job. The new 
cycle—culminating a series of trials and 
errors—greatly improved the lustre of the 
finished work, and made possible a better 
plating job. Furthermore, the Pennsalt 
method cut descaling and de-smutting time 
to one-quarter of the time formerly needed, 
and cut cleaning costs in half. 


Chemical descaling proved itself completely 
to the cleaning superintendent, and he pre- 
sented the results to the management. The 
boss was so pleased that he is considering 
the purchase of additional equipment: in 
order to standardize on the Pennsalt De- 
scaling Process in his plant. 


if you have a metal cleaning or 
m, the Pennsalt Men can help you. 

If you would like to see him, write to Dept. 
Or—if your problem is urgent— 

wire, and he will call immediately. 


PENNSALT 


96 YEARS OF SERVICE TO INDUSTRY 
PENNSYLVANIA SALT 


MAN UF TURING C PANY 


ial Chemicals Division 
PHILADELPHIA 7, PA. 


NEW YORK + CHICAGO ~- ST. LOUIS + PITTSBURGH 
CINCINNATI MINNEAPOUS WYANDOTTE TACOMA. 
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America's 


MOST DIVERSIFIED 
Line of Dryers— 


RUGGLES-COLES 


Oil-burning combustion chamber for parallel-tlow 
Class XF-i8 Dryer. drying Gypsum Rock. 


Furnished in 9 distinct types 


For every drying problem from A to Z... to dry anything from 
Alundum to Zinc Ore ... you have your choice of 9 lines of Ruggles- 
Coles direct, indirect, or indirect-direct heat Dryers. Sturdy, depend- 


able, easy to maintain. 


Jake Class XF, for instance 


Class XF direct heat single shell Dryers now feature an improved 
combustion chamber and connecting discharge head. Other than 
standard steel plate construction, Ruggles-Coles Dryers can be built 
of abrasion-resisting plate, with abrasion-resisting liners, or with stain- 


less steel shells. 


COMPANY INCORPORATED 
YORK, PENNSYLVANIA — 240 Arch St. . Main Office and Works 
NEW YORK 17—122 E. 42nd St. - 205 W. Wacker Drive—CHICAGO 6 
SAN FRANCISCO 5—501 Howard St. 200 Bay St.—TORONTO 1 
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Tex.—lIllustrated brochure describing the serv- 
ices offered by this company. 


14 


Dust Collector. American Air Filter Co., 
Inc., Louisville, Ky Bulletin 253.—16-page 
illustrated booklet describing the Electro-Air- 
mat Model A _ electronic precipitator manu- 
factured by this company. The principle of 
operation of this dry type precipitator is ex- 
plained and illustrated with diagrammatic 
sketches. Includes data on installation, mainte- 
nance, efficiency and voltage requirements. 

15 

Dust Collectors American Foundry Equip- 
ment Co., Mishawaka, Ind.—8-page booklet 
featuring the dust control equipment available 
from this company. 

16 


Electric Equipment. Allis-Chalmers Mig. Co., 
Milwaukee, Wis.—Bulletin C 6452.—16-page 
letter size handbook of electrical equipment 
used by a wide variety of industries. Describes 
classifications of electrical equipment ranging 
from a.c. and d.c. motors to electronic heaters. 
Also Booklet 25 D 6177 B containing 16 pages 
entitled * ‘Buying Guide of Allis-Chalmers Equip- 
ment for the Process Industries.” 


17 


Electric Equipment. Cannon Electric Develop- 
ment Co., Los Angeles, Calif.—Bulletin No. W. 
146. 2-page booklet describing and illustrating 
the Type W waterproof connectors made by this 
company. Details are illustrated in diagram- 
matic sketches and tables of dimensions for the 
various models are given 


18 


Electric Equipment. Delta-Star Electric Co., 
Chicago, Ill.—Publication 4607. This bulletin 
describes and lists this company's line of single 
conductor cable terminators or potheads. 


19 


Electric Equipment. Clarostat Mfg. Co., Inc., 
Brooklyn, N. Y.—B ulletin 100. A bound 
volume of eighteen different bulletins illus- 
trating and describing various electric equip 
ment such as potentiometers, rheostats, resistors, 
etc., made by this company 


Electric Equipment. Meletron Corp., Los 
Angeles, Calit.—2-page leaflet illustrating and 
describing the explusion proof pressure-operated 
switch for hazardous locations, manufactured 
by this company Models 320 and 330. 


21 


Electric Motors. Century Electric Co., St 
Louis, Il.—Form 643. 8-page illustrated book 
let featuring the slip ring induction polyphase 
motors from 1 to 350 hp., available trom this 
company Contains information on operating 
characteristics, and suggested applications 


22 


Electronic audio Receptor Co., Inc., 
New York, Sonn 7005. 8-page book 
let entitled “E Heating and Sealing 
With the Thermatron” illustrates and describes 
the use of electronic generators for the pre 
heating and sealing of plastics, rubber, plywood 
and various other dielectric materials. 


Equipment. American Car & Foundry Co., 
New York, N. Y 94-page book describing th« 
contributions made to war-time production. 


24 


_ Filters. Drico Industrial Corp., New York, 
Y.—46-page booklet giving information on 
the use of filters in the purification of air, gas 
and liquids. It gives a good deal of general 
information on filtration, as well as giving data 
on the equipment manufoctured by this company 


25 


Fire Prevention. The N: plored Board of Fir 
Underwriters, Ne w York, Y.—44-p 
booklet entitled “Fires That Happen.” 
Contains information on organized fire prev 
tion work during the war. 


26 


Flexible Couplings. John Waldron Corp., N« 
Brunswick, N. J.—Catalog No. 57. 20-page 
booklet illustrating and describing the Series A 
flexible couplings available from this company 
Various standard and special types of couplings 
are illustrated, includes dimensional sketches 
and rating tables for each type of coupling. 


27 

Floor Coating. Truscon Laboratories, Inc. 
Detroit, Mich.—Book B. New specification 
book describes the floor treating compounds 
made by this company It covers such subjects 
as wood floor preservatives, surface coatir 
with a wood rubber base, concrete dyes and other 
materials for covering floors. 
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USE THE RIGH 
YPE VALVE FO 
THE SERVICE 


CORRECTLY 
IN THE LINE 


FOR LIFETIME 
ECONOMY 


JENKINS Fig. 651 
Removable Seat Ring 
IRON BODY GATE VALVE 


How to Balance Valve Expense 
Against Rising Maintenance Costs 


The over-all cost of your valves depends upon the balance of certain basic 


buying factors. 
— 125 Ibs 150 Ibs. 
Low maintenance is the result of selecting the type of valve best suited 


to withstand service conditions. 
Longer life comes from the proper installation of valves. 


Extra economy is assured by the extra endurance of Jenkins Valves plus 
the expert counsel of Jenkins engineers on their selection and placement. 


So base your valve buying on the 3-Point Formula for a well-balanced 
valve program which means lowest cost in the long run. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport, Conn.; Atlanta, Boston, 
Philadelphia, Chicago, San Francisco. Jenkins Bros., Ltd.. Montreal, London. On this outside screw and yoke valve 
(flanged) the spindle rises up 
through the yoke sleeve. All pres- 
sure-containing parts are “semi- 
steel” for extra strength. The cast 
bronze seat ring is removable. Easily 


ve. 
removed. Rolled rod bronze spin- 
dle available. Valve can be repacked 
f 
For every Industrial, Engineering, Marine, Plumbing- under full — 
Heating Service . . . In Bronze, Iron, Cast Steel and ONE OF OVER 600 EXTRA VALUE VALVES 


Corrosion-resisting Alloys . . . 125 to 600 lbs. pressure MADE BY JENKINS VALVE SPECIALISTS 
Sold through Reliable Industrial Distributors Everywhere. 


LOOK FOR THIS > DIAMOND MARK 


SINCE 1964 


. 
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@ The NIAGARA AERO HEAT EXCHANGER 
makes the atmospheric air take up the heat you 
want to remove from power equipment or industrial 
process. It is done by the evaporation of a small 
amount of water, removing 1000 BTU for every 
pound of water evaporated. With this method it is 
also easy to control temperatures closely. . . to as- 
sure accuracy in process results . . . speeding up 


production at lower cost. 
Well designed and built to last, NIAGARA 


AERO HEAT EXCHANGERS have made an ex- 
cellent record for reliability in service and freedom 
from maintenance trouble and expense. 


Ask for Bulletin No. 96-CM 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
405 Lexington Ave. New York 17, N.Y. 
Field Engineering Offices in Principal Cities 


York, N. Y.—Bulletin No. 602. New book 
that illustrates and describes the Emeri-Crete 
flooring made with emery aggregates 


29 
_ Gaskets. United States Gasket Co., Camden, 
J.—Catalog No. 303. 30-page catalog illus- 
trating and describing the complete of 
gaskets made by this company Includes eng: 
neering reference tables which show data on 
size, shapes and temperature conversions, to- 
gether with other pertinent gasket information. 


30 
Heat Exchangers. Tenney Engineering, Inc., 
Newark, N. J.—Catalog CD-46. 20-page cata 
log illustrating and describing the cooling unit 


made by this company Includes prices, coil 
selection tables, formulas for determining coi! 
sizes, and other engineering data Also con 


tains a product storage load data section for 
various commodities usually placed in cold 
storage. 


Heat Treating. Surface Combustion Corp. 
Toledo, Ohio.——Bulletin SC-131 4-page illus 
trated booklet describing furnaces for hardening 
metals. Includes information on ovens, pots 
and acid hardening furnaces, as well as iso- 
thermal quench furnaces 


32 
Industrial Clothing. Archer Rubber Co.. Mil 
ford, Mass.—8- page catalog of waterproof 
work clothing for industrial workers 


33 
Instruments. Automatic Temperature Control 
Co., Inc., Philadelphia 44, Pa.—4-page leafict 
illustrating and describing the special-built time 
switches made by this company. This bulletin 
describes some examples of special-built time 
switches for the volume user This is a new 
service rendered by this company who formerly 
supplied just standard line instruments and 
control systems. 
34 


Instruments. Bailey Meter (o., Cleveland, 
Ohio—Bulletin 17. 8-page bulletin illustrating 
and describing this company's instruments and 
controls for the process industries Contains 
information on controllers, control components, 
difficult control systems, multi-element systems, 
measuring components, and instrument combina 
tions It is well illustrated with diagrams 


35 
Instruments. The Bristol Co.. Waterbury. 
Conn.—Bulletin No. 1400 12-page bulletin 
describes this company's line of tachometer 
recorders and indicators Includes wiring dia 


grams, application data and information on 
accessories. 
36 


Instruments. I.wndhurst, N. J 

A new 35-mm. sound slide film showing methods 
i handling pressure and temperature contro! 
problems is available from this company. Hav 
ing a running time of about twenty minutes 
this blm follows the steam system of a typi 
industrial plant from the high-pressure steam :; 
the boiler through the power generating equip- 
ment, processing machinery, boiler auxiliaries 
heating and low-pressure systems Arrang 
ements for showing this slide film can be mad 
direct through this company 
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Instruments. Palmer Thermometers, In 
Cincinnati, Ohio.—Two leaflets featuring the 
thermometers with full reading scales available 
from this company. The thermometers have 
double strength brass shield to protect tl 
thermometer tube and to keep the thermometer 
clean 


Instruments. Photoswitch, | n Cambridge. 
Mass -page leaflet illustrates and describes 
the Series 20 and 21 photo-electric controls 
manufactured by this company. Includes spec 
fications and installation sketches 
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Instruments. Taber In<trument Corp., Nort 
Tonawanda, N. Y.—6-page bulletin illustrating 
and describing the Thermofold plastic folding 
machine made by this company Principles o! 
operation and outstanding features are describe: 
and illustrated with photographs. The meth« 
of operation is described in detail 


Instruments. Wheelco Instrument Co., 
cago, Il.—Bulletin D-602-4 4-page booklet 
illustrating and describing the portable pyr 
meters manufactured by this company. Includes 
data and specifications on the various acces 
sories required for use 


41 
Instruments. G. C. Wilson & Co., Chatham 
N. J.—Two leaflets describing electronic serv: 
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HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


New Life For Dead Ends 


Put some fresh air in those confined working 
areas—and you'll put new life into the men who 
are working there. 

At 110 F. a man’s working efficiency is only 
about 10%. In foul air, his efficiency is equally 
low, and there’s a chance he'll become ill. Fresh, 


to take plenty of rough service. 

For specific information, check and mail the 
coupon. Address Coppus Engineering Corp., 
459 Park Avenue, Worcester 2, Mass. Sales 
Offices in THOMAS’ REGISTER. Other “Blue 
Ribbon” Products in SWEET’S CATALOG, 


Gu 
> 


CHEMICAL ENGINEERING CATALOG and 
REFINERY CATALOG. 


cool air costs so little, it’s a shame to lose so 
much working efficiency for lack of it. 

You'll find a Coppus Blower designed for al- 
most any type of dead end you may have — for 
underground cable manholes, furnaces, tanks, 
tank cars, etc., or around hot jobs like coke ovens 
or steam processes. They are also handy for 
cooling and drying equipment or materials in 


ANOTHER 


0 P 
Each one is portable ... designed for the con- i ii 


venience of the workers and maximum use of BLUE R 
air... built to Coppus “Blue Ribbon” specifica- ais 
tions regarding materials and construction so as 


COPPUS ENGINEERING CORP., 4597 PARK AVENUE, WORCESTER 2, MASS. 
Please send me information on the Blowers that clear the air for action. : 


general man cooling. NAME 

0 around cracking stills. 

o welding 
umes 


oO in tanks, tenk cars, on steam-heated 
drums, etc. 0 rubber processes. 


in underground cable om boiler repair jobs. 


COOLING: 
in aeroplane fusilages, motors, generators, tirring up stagnant ADDRESS.... 
wings, etc. pre wherever men are 
working or material is 


(Write here any special 
ventilating problem you 
may have). 
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mechanism and the use of supersonics in certam 


MATERIALS 
MOVED 
FASTER! 


with a Brooks 


Try this handy system of moving materials between processing points or to 
packaging stations. A Brooks Load Lugger mounted on your truck chassis 
serves any number of detachable bucket bodies . . . operates from power take- 
off . . . needs only 15 seconds for hoisting or dumping. Crystals, pigments, 
acids, residue—almost any type of material, whether liquid, solid or gaseous, 
are easily loaded into low-level buckets. Less labor required and less truck 
maintenance because one Load Lugger with set of buckets is equivalent to 
several trucks. Write for catalog today. 


503 Davenport Rd., Knoxville 8, Tenn. 
Distributors in all Principal Cities 


| applications Includes data on capacities, 


BETTER FILTER CLOTHS 
FOR 
Alkaline and Caustic Filtrations 


Are Your Filter Cloths Costing Too Much? 


Do they “gum-up” and give a poor filtrate? 

Are they short lived? 

Do you wish to lower your filtration costs and 
improve your filtrate? 


for 


“LONG LIFE” filter cloths 


TRY 


For additional information and samples write: 


METAKLOTH COMPANY 


LODI, NEW JERSEY 
WM. L. BARRELL CO.. Inc.. 40 Worth Street, New York, N. Y.. Sales Agents 


processes. 

Lubricant Testing. Mellon Institute of Indus- 
trial Research, Pittsburgh, Pa.—12-page reprint 
entitled “The Comprehensive Laboratory Test 


ling of Instrument Lubricants.” 


43 
Materials Handling. Automatic Transporta- 
tion Co., Chicago, f The “Blue Book of 
Transporter Users” lists the outstanding com- 
panies in various industries using the transporter 
motorized hand truck made by this company. 


+4 
Materials Handling. Crescent Truck Co., 
Lebanon, Pa 4-page illustrated leaflet describ- 
ing the Palletier fork truck made by this com- 
pany Diagrams give dimension- the diffe: 
ent models. Specifications are included. 


45 
Materials Handling. The Rapids Standard 
Co., Ine., Grand Rapids Mich Bulletir 
TR-NSP-4 is a 4-page leaflet describing the 
heavy-duty Warchouser and the ordinary duty 
Handy Andy floor trucks made by this company 


46 

Materials Handling. Reading Chain & Block 
Corp.. Reading, Pa Catalog No. ¢ 36- page 
illustrated booklet giving information on the 
selection of chain hoists for different types of 
‘ fting 

speeds, applications and operating efficiencies of 
the various types of hoists made by this com 


pany. 
7 


4 
Materials Mending Vulear Iron Works 
Wilkes-Barre, Pa Sulletir 4.407 32-page 


| booklet illustrating and describing the self-con- 


tained electric hoist made by this company. In 
cludes a section on various safety devices incor 
porated in these hoists. 


48 
Milling Equipment. Farrel-Birmingham C 
Ansonia, Conn.—Bulletin 21-R-462. 4 page 
bulletin featuring the new small-sized Banbur 
mixer and other milling equipment 


49 


| Pipe Fitting Tools. T. G. Persson Co. Bloom 
| field, N. J Two single-page le iflets featurit 
| the flange-jack made by this compar The 


re used for opening flanges in pipelines 


50 
Piping. The Duriron Co., Inc., Dayton, Ohio 
Bulletin 704. 4-page leaflet containing tmiorma 
tion on Duriron and Durichlor acul-resisting 
flanged pipe and fittings. Sizes and dimensions 
of the pipe and various fittings are 
and a section of the bulletin is devoted to in- 
stallation methods 
51 


Power Generators. Kato Engineering Co.., 
Mankato, Minn.—10-page illustrated booklet 
describing the Katolight generators 


52 
Power Transmission. D. O. Tames Manufac 
turing Co., Chicago, Ill.—Catalog 100 575- 
page catalog giving practical engineering for 
mation on power transmission equipment In 


ting tables and 


cludes sections on dimensions, t 
and ippliication 


general information on design 
of various types ot cut gears, gear speed red “ 
lis Th 


ing transmissions, and flexible coupling se 
100-page engineering sec tion tains tables 
charts and formulas useful lving ge: 


design problems 
53 

Pumps. Economy Pumps, Inc., Hamilton, 
Ohio.— Bulletin D-246 8-page bulletin illus 
trates and describes the Type SCV pump made 
by this company Construction features are 
shown, together with tables of dimensions 
Outstanding features are illustrated 


54 

Pumps. Warren Steam Pump Co., Inc., War 
ren, Mass.—6-page illustrated folder describing 
the single-stage, double-suction type DBL 
centrifugal pump made by this company > 
away view shows construction details In- 
cludes rating tables, dimensions, and other 
information. 


Requests for literature listed below should 
be sent direct to company address 
Not available from Reader's Service 


Aluminum and Aluminum Alloys. Reynolds 
Metals Co., Dept. 47, 2500 South Third St 
Louisville 1, Ky.—88-page book illustrating and 
describing gas welding, arc welding, resistance 
welding, brazing and soldering aluminum and 
aluminum alloys. Price $1. Also an 8% x 11-in 
slide rule ty of selector chart for correlating 
the technical information on 18 of the most 
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widely used aluminum alloys. Price $1. 
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PRODUCTION AND CONSUMPTION OF CHEMICALS MOVE 
UPWARD WITH DEMAND SURPASSING SUPPLY 


pew Ti0oN of chemicals has made mod 
erate gains in recent weeks with some 
improvement in the supply situation but 
shortages still are in evidence and it is 
generally conceded that many chemicals 
will be scarce over the remainder of this 
year and possibly over next year as well. 
Latest available data on the volume of 
chemical output cover the month of July 
and the index of the Federal Reserve Board 
places industrial chemical production for 
that month at 389. The index for June 
was dropped from the preliminary figure of 
399 to the same level as reported for July 
but production figures show larger outputs 
in July for such important chemicals as 
sulphuric and nitric acids, ammonia and 
ammonium compounds, chlorine, caustic 
soda, soda ash, phosphates, and bichro 
mates. In July 1945 the index stood at 
409, or close to the wartime peak, but it 
dropped in August to 386 so that current 
activities at chemical plants are higher than 
they were a year ago 

Consumption of chemicals dropped in 
June but turned upward in July and, based 
on unofficial data, operations in August 
continued on a rising line. The index of 
Chemical Engineering places industrial 
consumption of chemicals at 201.58 in 
July compared with a revised figure of 
192.71 for June. Most of the important 
consuming industries contributed to the 
advance made in July but pulp and paper 
mills were a notable exception as pulp pro 
duction fell from 841,674 tons in June to 
788,284 tons in July and paper output— 
excluding building paper, newsprint, and 
paperboard—dropped from 671,349 tons 
to 631,789 tons in the same interval. 

Because of the almost universal use of 
chemicals throughout industry, demand in- 
creases as general industry expands. The 
Federal Reserve Board index for all pro 
duction moved up to 175 in July with 171 
as the June figure. This establishes July 
as the most active month in industry since 
the end of the war but still considerably 
below the level of July 1945 which was 
reported at 211. The rise in building and 
= automotive production has encouraged 
larger outputs of flat glass and with soda 
ash more plentiful, glass container plants 
in July turned out 9,604 thousand gross 
of containers, a monthly total exceeded 
only three times in the history of the 
industry, 

Steel mills made the best showing of the 
year in August with a corresponding rise 
in their requirements for chemicals. Oil 
tefiners also made. their best showing in 
August. In the plastics field a mixed situa. 
tion exists. Some types have been cut back 
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because of shortages in raw materials while 
others have made progress because some 
of the materials they require have been 
available in larger volume. Over-all pro- 
duction of plastics in September promises 
to be affected by labor troubles as one im- 
portant producing plant is currently strike- 
bound. Paint makers are looking for an 
improved situation in drying oils but the 
outlook for an ample supply of basic pig- 
ments is none too bright. 

The report of sharp increases in inven 
tories apparently has little application to 
the chemical industry as the Department 
of Commerce in reporting on chemicals in 
August stressed the shortages which exist in 
many branches of the industry. The report 
said that plastic molding powder and com. 
pounds and synthetic resins are in very 
light supply with government administered 
priority assistance barely channeling enough 
supplies to prevent the closing of some 


Chemical Engineering Index 
Industrial Consumption of Chemicals 


1935 = 100 


June 

Revised July 
Fertilizers 58.94 42.40 
Pulp and paper 21.36 19.98 
Petroleum refining 18.90 19.60 
Glass 19.97 22.08 
Paint and varnish 21.45 21.16 
Iron and steel 10.14 12.57 
Rayon 18.68 19.76 
Textiles . 10.82 10.19 
Coal products . 8.06 9.67 
Leather ....... 4.65 4.60 
Industrial explosives 6.90 6.17 
Rubber 6.90 7.10 
Plastics 5.94 6.30 

192.71 201.58 


plants. On coal-tars the report said output 
of crudes improved this spring as coke 
oven operations full capacity. 
However supply still is insufficient to sat 
isfy demand. Cyclic intermediates also 
were produced in larger volume but in- 
ventories are not yet large enough to per- 
mit satisfactory distribution to consumers 
nor are dye manufacturers able to fill the 
orders which have come to them. 

Referring to insecticides, the report is 
more favorable, stating that the outlook for 
insecticides and fungicides is brighter than 
in the past with heavy imports of white 
arsenic this spring contributing toward 
easing the shortage. Available supplies of 
calcium arsenate, about two-thirds of 
normal, and of nicotine are too small to 
meet effectively large-scale attacks by 
boll weevils and aphids. Only paris green 
is in plentiful supply. 

Price decontrol in some branches of the 
chemical industry is making progress, the 
latest being a suspension of control over 
gum and wood rosin of all grades. This 
decision was based on a study which 
showed that the rate of production, stocks, 
availability of materials, Yabor and facilities 
as well as present and future needs indi 
cated that the rosin supply is in approxi- 
mate balance with demand. 

The extent to which alcohol production 
has fallen off is shown by the data released 
by the Bureau of Internal Revenue, for the 
fiscal year ended June 30. For 1945-46, 
the output of ethyl alcohol was 353,677, 
148 proof gal. Production of completely 
denatured was 26,144,378 wine gal. and 
specially denatured, 186,665,097 wine gal. 
Stocks on June 30, 1946 were: 110,538,985 
proof gal. of ethyl alcohol; 45,597 wine 
gal. completely denatured; 8,916,369 wine 
gal. specially denatured. For 1944-45, pro- 
duction was 683,431,544 proof gal. ethyl 
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UNIFORM 
FEEDING 


Depend on 
OMEGA 


DISC FEEDERS 


The Omega Disc Feeder is ideal 
for feeding dry chemicals in proc- 
ess operations. Variable speed 
drive gives positive control of 
feeding rate: a machined groove 
in feeding disc provides exact 
volumetric measurement of mate- 
rial. The constant accuracy and 
dependability of this Omega 
feeder bring laboratory exactness 


to production processes. 


1. CONSTANT CHECK 
Weigh scale at a glance shows 
amount fed. 


2. INSTANT CONTROL 
Handwheel adjustment by a 
dial having 100 graduations. 


3. SIMPLE MECHANISM 
Design of feeder assures even 
distribution and continuous 
feeding. 

4. REMOVABLE HOPPER 
Simply lift off to empty con- 
tents. 


For complete information, 
send for bulletin. 


OMEGA MACHINE CO. 


(Division of Builders Iron Foundry) 
29 CODDING ST., PROVIDENCE 1, R. I. 
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alcohol; 33,087,533 wie gal. completely 
denatured; 494,008,004 wine gal. specially 
denatured. Stocks on June 30, 1945 were 
141,198,239 proof gal. ethyl alcohol, 1,- 
013,268 wine gal. completely denatured, 
and 20,623,245 wine gal. specially de- 
natured. 

With regard to the recent announce 
ment that the International Emergency 
Food Council had allotted 202 million 
gallons of molasses for United States con- 
sumption in 1946, this is an increase of 
only 10 million over the previous figure 
and comes from agreement with foreign 
countries to reduce their unshipped allot 
ments. Attempts are being made to bolster 
home supply by obtaining permission for 
further cuts in exports. All but about 8 
to 10 million gallons assigned for U. S. con- 
sumption from the 115 million gallons 
covered in the agreement signed with Cuba 
last July, already has been delivered. All 


but one of the previously idle fermen- 
tation plants are now operating at around 
35 percent of capacity. 

Estimated breakdown of the 115 mil- 
lion gallons of molasses allotted the U. S. 
for 1946 are: for feedstuffs, 70 million; for 
ethyl alcohol, 55 million; for butyl alcohol, 
30 million; for yeast, 30 mollion; for citric 
acid, 6 million; for rum, 4 million; for in 
secticides and miscellaneous uses, 2 million 

The Naval Stores Research Division of 
the Bureau of Agricultural and Industrial 
Chemistry reports an increase in produc 
tion of rosin and turpentine for the first 
quarter of the current crop year as com 
pared with the corresponding period a year 
ago. Consumption also was higher this 
year and the same was true for export 
shipments, especially in the case of rosin 
Total movement for the quarter exceeded 
production and stocks at the end of June 
were below those reported for March 31. 


Supply and Distribution of Turpentine and Rosin 


Turpentine, 50-Gal. Bbl. 


April-June, 1946 April-June, 1945 


Total Gum Wood Gum Wood 
Carryover, April | 100,749 58,088 2,661 202,546 168,011 34,535 
Production 145,477 78,677 66, 800 139,046 74,574 64,472 
Imports 6,149 6,149 4,875 4,875 
Available supply 252,375 142,914 109, 461 346, 467 247 , 460 99 007 
Carryover, June 30... 77,440 39,002 38,4358 184,777 148,899 35,878 
Apparent consumption 174,935 103,912 71,023 161,490 98, 561 63,129 
Exports. . 22.798 16,451 6,347 19, 697 15,305 4,392 
152, 137 87,461 64,676 141,993 83,256 58,737 


Apparent U. 8. consumption 


Rosin, 520-Lb. Drums 


Carryover, April 1 388. 682 237 , 504 151,178 388 , 266 265, 881 122,385 
Production . 416,193 206,496 210,194 376,/50 201,392 175,358 
Imports. . 5,313 5,313 

Available supply 805 , 372 444,000 361,372 770,329 472,586 297,743 
Carryover, June 30 364,179 239,887 124,292 383,979 250,958 133,021 
Apparent consumption... 441,193 204,113 237 , O80 386,350 221,628 164,722 
Exports 01,423 63,451 27 . 942 33,774 15,182 18,502 
Apparent U.s8 consumption .. 349.770 140,632 209, 138 352, 576 206,446 146,130 


for SLURRIES 
and SLUDGES 


Both horizontal and vertical LAWRENCE CENTRIF- 
UGALS are available for handling abrasive, or abrasive- 
corrosive, slurries and sludges. And their performance 
has everywhere been marked by high efficiency, low 
maintenance, long life, and freedom from shut-downs. 
Cement slurry, reduction plant tailings, coal breaker 
waste, filter residues, soda ash, milk of lime, food proc- 
essing sludges— all are among the materials being suc- 
cessfully and economically handled by these high-duty 
LAWRENCE units—each built of the special resistant 
metals or alloys dictated by the nature of the fluid 
mixture. Write for Bulletin 207-2. 


LAWRENCE MACHINE & PUMP CORP. 
LAWRENCE, MASS. 


369 Market Street 


Whatever your pump- 
ing or material-ban- 
dling problems, let our 
engineers aid you with 
their comprebensive 
experience — without 
obligation om your 
part. Write us in de- 


il. 


CENTRIFUGALS 


PUMPING DUTY 


Lad 


| AWRENCE 
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GIVE UNDIVIDED RESPONSIBILITY 
FOR CAPACITY... . EFFICIENCY... HEAD 


NOT ONE maker's pump hooked up to another maker's motor 
—but pump AND motor, designed and built as a unit by Allis- 
Chalmers, 

There's no buck-passing. Allis-Chalmers backs every “Elec- 
trifugal’’ pump all the way — tests and checks the performance 
of each unit, at the factory. 

FOR EVERY PUMPING NEED ... CALL ON A-C 
This versatile, popular “Electrifugal” pump is only part of the 
complete Allis-Chalmers line of centrifugal, axial and mixed- 
flow pumps — single or double suction, single or multi-stage, 
capacities up to 170,000 gpm. Call your A-C office or dealer — 


or write for bulletin B6O18. ALLIS-CHALMERS, MILWAUKEE. 
A2073 
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SPLASH-PROOF, LO-MAINTENANCE MOTOR — 


specially built for pump service. Sturdy, long-life rotor, 
interchangeable stator coils. 


PUMP AND MOTOR IN ONE RUGGED FRAME, 


and on the same shaft. Result: perfect alignment; smooth, 
vibrationless operation; longer bearing life. 


EASY INSTALLATION AND MAINTENANCE. 


Just hook up and pump . . . operates in almost any position 
...all parts easily accessible for checking and service. 


SIZES FROM 34 TO 25 HP 


meeting a wide range of requirements as to capacity, head, 
and fluids to be pumped. 


ae One of the Big 3 in Electric Power Equipment 
_ —- Biggest of All in Range of Industrial Products 
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+ SULPHURIC } +4 SODA ASH — and a sharp rise in the value of inven 

Bae tories, summarizes a report of the Depart 

ment of Commerce on the status of in 
dustry im July. Wide publicity given to the 
piling up of large stocks at producmg 
points had a disquieting effect as som, 
interpretations regarded this as an indica 


OND 


80 tion that production had reached a level m 
excess of consuming requirements, the first 
140 | i evidence that the production peak had 


been reached. Actually the rise in pr 


| 
| 


| GaUsTic. SODA 
| = 


shipments, at least in part, was due to the 
| | fact th lerable p f manufa 
| | act that a considerable part of m 
one or more parts missing. This increas: 
in partially completed goods also showed 
up in the inventory totals but it is probabl 
that absence of price controls during the 
month was of even greater importance. \ 
revaluation of goods held at plants, wit) 
current and not previous ceiling prices as 
the basis, would in itself account for a 
healthy rise in value even though there 
was no increase in physical volume. 

With few exceptions, stocks of chemicals 
remain small with scarcities rather than 
stockpiles being reported. It has beconx 
more evident as the vear advanced that 
some of the heavier tonnage chemicals 
would be scarce throughout the vear. Con 
suming requirements are high and exist 
ing productive capacities are not sufficient 
to turn out the chemicals im volume su! 
ficient to take care of home and foreign 
demands. For one reason or another, much 
of the proposed expansions in capacitics 
have been slow to materialize and it 
robable that many chemicals will be in 
fimited supply for most of 1947. 

A mixed trend has been noted in activ: 
ties at vegetable oils plants. A total of 
566,830 tons of oil-bearing material wa 
processec in July as compared with 543 
839 tons in June. Crushing of cottonsec:| 
will gain in volume as new crop seed be 
comes available 

Larger crushings of copra give a mor 
encouraging outlook for glycerine but 
present that material is scarce and it 
estimated that domestic production this 
year plus imports will run under 200,00% 


1 ably above that figure. The long drawn 


| duction was encouraging. The drop im 


100 =Monthly Average for 1944 
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000 Ib. with the potential market consid 
80 
140 - out period through which the supply of 
| | glycerine has been inadequate, has given an 


= 
COT TON-— +~PETROLEUM impetus to the establishment of larg 


1945 official announcements have been fort!) 


coming, it has been reported that one 
the large oil refining companies will build 4 


T 
| A 
| is 1945 | 
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plant in Texas which will produce syn 

80 L| SB ASE ah thetic glycerine at a rate about 20 percent 

180 —~ of that estimated for 1945 domestic ou! 
put. It is further reported that the plan 


will be ready for operation early in 1945 

+—+—} and that the decision to go ahead with t'« 
= + project was aided by the “expressed willing 

41945 ness of large consumers to contract for 4 

| good part of the proposed output as I! 

q - ++ t as by the belief that future requireme ts 
it for glycerine will be far larger than 

J A $ O N OD prewar normal. 
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FAIRBANKS-MORSE: 
Oil-lubricated 
vertical turbine 


pumps. 


assurance of stamina on the job. Nor can 
performance data prove that you're getting 


~ POMONA: 
THERE’S NO GUESSWORK required when Fl 4 3 Water-lubricated ver- 
it comes to choosing the best vertical tur- y tical turbine pumps. 
bine pump for you. For the names of Fair- _— 
banks-Morse and Pomona identify every 
type and size of vertical turbine found in 
industry today; and these names stand 
unique in the pump-building world as two e, 
of the oldest, most widely respected and rd 
“depended upon" pump builders. 


GOOD PUMPS? Yes, and there are many whe know 
these as the best of the vertical turbines —thousands 
and thousands of users who consistently report 
“maintenance costs nil, power costs extremely low.” 


REMEMBER THESE NAMES and all that is behind them 


when faced with a pumping problem. Then see your 
Pomona dealer or visit your Fairbanks-Morse branch office— 


the "big store” for all good pumps. 


FAIRBANKS-MORSE 


A 


A name worth remembering 


DIESEL LOCOMOTIVES - DIESEL ENGINES - MAGNETOS - GENERATORS - MOTORS - PUMPS 


SCALES - STOKERS + RAILROAD MOTOR CARS ond STANDPIPES + FARM EQUIPMENT 
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symbolizes manufacturing facilities, years of 
i and testing, trained men and intimate knowledge 
— all pumping requirements that back an ability to 
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END USES FOR CHEMICALS 


Tue Bureau of the Census has released 
further data showing wartime end uses of 


te chemicals based on allocation records of 
of the War Production Board. The data with 


the periods covered are: 


Toluene 


v January 1, 1943-June 30, 1945 


= Total allocations. . 100.0 

Direct military*........... 309,274 76 7 
Foreign eee 9,572 18 
111,722 21.5 


Aviation gasoline including 
military 
Protective coatings, saturants 
solvents 
Miscellaneous t 


*End*+use data not available t Includes 


| | 
| medicinal, chemical, and research uses; dyes 
4 preservatives, and smal! lots 
Xylene 
July 1944-—June 30, 1945 
1,000 Per- 
Gal cent 
Total allocations “5,770 100.0 
0.9 
é 


THERE ARE SPECIALISTS 


Other uses 99.0 
Aviation gasoline blends?! 70,270 734 


IN A | i Protective coatings 18 717 19 6 
Inks, dyes, intermediates Os4 


Adhesives and cements 670 
Cleaning fluids 493 4 & 
For over forty years the New England Tank & — sana ase 
Tower Co. has specialized in the design and manu- ————_m 
facture of agitating equipment. The NETTCO plan of | Acetone 
assembling special agitators from standardized parts | January 1, 1944—June 30, 1945 
and units makes available custom-made equipment | :) ar 


Total allocations 632,519 100.0 


at substantial savings. NETTCO Agitating Equipment | Direct military* 41,790 6.6 


Foreign . 50.945 8.1 


to meet the particular stirring requirements of most | Other uses 539;784 85.3 
industries, can be supplied in gear ratios from 1 to Bolventet. ; $0,983 14.2 
oated falbmes and rayon 70,906 y 4 

2000 and speeds from R.P.M. to 1750 R.P.M. It 
Rubber manufacture 16, 566 2.6 

pays to bring your agitating problems to a NETTCO oo 8:908 4 
Miscellaneous 21,451 4 


specialist. a End-use data not available t of this 


amount, 22.365.000 Ib. was used a a solve 


for acetylene 


Carbon Tetrachloride 


July 1, 1944-June 30, 1945 


| Total allocations. . 


Direct military®......... . 56,885 25.5 

| Foreign........... 2,422 1.1 
. 163,785 73.4 
Fire extinguishers........... 4,291 42.3 
Degreasing compounds 31,511 14.1 

Dry cleaning... 10,892 49 
Agriculture... 4,837 2.1 
Drugs 3.549 1.6 
Synthetic rubber 3,366 15 

15,339 6° 


Miscellaneous 


* End-use data 


not available 


Dimethyl! Phthalate 


January 1, 1944—-December 31, 1044 
1,000 


Model TAB Agitator Drive Lb. cent 

Total allocations 30,045 100.0 

Direct military * 64 0.2 

Foreign 2,313 7.7 

NEW Other uses : 27 , 668 92.1 
TOWER co. Insect repellant. . 89 6 

595 2.0 

Cable lacquer and penetrants.. 58 02 

Miscellaneoust............. SS 03 


87 TILESTON STREET, EVERETT 49, MASSACHUSETTS wali 
* End-use data not available t Includes 
small amounts allocated for lacquers, fi 


| lubricants, adhesives, and resale 
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Sheets 


that prevent 
corrosion and distortion 


In the fabrication of tube sheets for this heat exchanger at Standard 
Oil Company of California's Richmond Refinery, Lukens Monel-Clad 
Steel was used. The Monel cladding prevents corrosion from the salt 
water cooling medium, while the steel base permits rerolling of con- 
denser tubes without distortion of the tube sheets. 


For equipment where the problem of corrosion must be solved eco- 
nomically without sacrificing structural strength, Lukens Clad Steels 
are recommended. Tube sheets, reboiler shells, pipes and similar parts 
are among such applications. 


Lukens Clad Steels — Nickel-Clad, Inconel-Clad, Monel-Clad — 
consist of a layer of the corrosion-resistant metal permanently bonded 
to a backing plate of steel. Bulletin 255, ‘Lukens Clad Steels,” shows 
how protection against metallic contamination can be assured and cor- 
rosion prevented at savings in material cost up to 60% over the cost 
of solid corrosion-resistant metal. Your copy on request. 


LuKENS Street COMPANY * 321 LUKENS BUILDING COATESVILLE, Pa, 


Two plates of Lukens 
Monel-Clad Steel, 96” long, 
72” wide, 1%” thick, were 
used to fabricate the tube 
sheets for this heat ex 
changer unit installed at 
the Richmond Refinery of 
Standard Oil Company of 
California. 


Bayonet-type Monel tube bundle for an HF alkylation unit de- 
hydration reboiler with Lukens Monel-Clad Steel tube sheets, 
built for Bechtel-McCone Corp., Los Angeles, Calif., by A. O. 
Smith Corp., Milwaukee, Wis. 


Evaporator with tube sheets and down take fabricated of Lukens 
Nickel-Clad Steel. The customer states “‘Nickel-Clad Steel sheets 
are easier to install than ingot iron, since field welding can be 
done without decreasing its resistance to corrosion embrittle- 
ment.” The unit was fabricated by Goslin Birmingham Mfg. Co., 
a Ala., for Southern Alkali Corporation, Corpus 
Christi, Texas. 


Tube sheets and pipes of this caustic solution cooler were fabri- 
cated by The Sims Company, Erie, Pa., of Lukens Nickel-Clad 
Steel, 9/16” thick. A strong caustic solution is handled in this 
equipment, installed at Goodyear Tire and Rubber Company, 
Akron, Ohio, 


283 


Sow 

REDY ee 

MATERIAL COST OF LaRGe CORROSION. 

\ 

| 

| Z A 

cick 

s 

‘ CHEMICAL ENGINEERING SEPTEMBER 1946 


~“ speeds the romance 


HOSIER)Y...from chemicals 


* Step by step, through ihe process of converting nature's raw mate- 
rials into delicate, sheer hosiery, moving air does many important 
jobs. Conveying materials, mixing chemicals, aerating and agitating 
liquids . . . all these are speeded by the simple act of blowing air. 
Much of this work is done by Roots-Connersville blowers. Not 
only for hosiery and other textiles, but in many chemical and syn- 
thetic processes, R-C units are depended upon to do their share for 
profitable production. 
Even long before we dreamed of these modern materials, R-C 

blowers were used for: 

Manufacturing explosives 

Pneumatic tube systems 

Coal treating 

Priming centrifugal pumps 
R-C Inert Gas Generators have found 
wide application in chemical plants and 
other process industries where fire and 
explosion hazards must be economically 
controlled, such as mixers, ovens, dryers, 
grinders, pulverizers, and similar equip- 
ment, as well as processing uses. Ask for 
Bulletin 100-B-14. 
Roots-CONNERSVILLE BLOWER Corp. 


One of the Dresser Industries 
609 Reed Ave.. Connersville, Indiana 


Water distillation 

Vacuum filtration processes 
Foundry cupolas 

Testing toy balloons 


R-C inert Gos Generctors, gos or of fired, are 
available in either stationary or portable types, 
Unit shown has a capacity of 35,000 CFH, 


ROTARY POSITIVE AND CENTRIFUGAL BLOWERS - EXHAUSTERS - BOOSTERS 
LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 


Dibutyl Phthalate 
January 1, 1944-June 30, 1945 


Total allocations.............. 
Direct military ........... 58,247 74.6 
16,982 21.7 
Synthetic rubber. ...... 4,698 6.0 
Insect repellants............ 3,712 4.8 
Lacquers... .. 1,956 2.5 
1,507 1.9 
Photography....... 579 0.7 
Textile coatings. ............ 245 0.3 
0.3 
0.3 


Cable 
Mi 


Phthalate Plasticizers 


Except Diethyl, Dimethyl, and Dibutyl 
January 1, 1944—December 31, 1944 


Other uses... 19,805 98.9 
Cable-lacquer and penetrants... 11,165 55.7 
Textile coatings iemche 4,231 21.1 
Synthetic rubber............ 637 3.2 
Plastics. 574 2.9 
353 1.8 
Adhesives. . 268 1.3 
Film 146 07 
Miscellaneous*.............. 16 0.1 


* Includes material offered for resale. 


Cresols and Cresylic Acid 
January 1, 1944—December 31, 1944 


1,000 Per- 

Lb. cent 
Total allocations. ............. 83,345 100.0 
212 0.3 
Phenolic resins 34.4 
Tricresy! phosphate.......... ,065 27 .6 
Other chemicals.......... 459 0.6 
Other uses ; 30,935 37.1 
Ore flotation . 7,888 94 
Carbon remover — 7,446 9.0 
Disinfectants........ 7.613 7.9 
Oil refining* . “we 2,819 3.4 
1,983 24 
Medicinals. ...... 254 03 
Dyes and inks. ...... 231 0.3 
Miscellaneous... .. . 3,671 44 

* Includes oll additives. 
Ethylene Glycol 
January 1, 1944-December 31, 1944 

Per- 

cent 
Total allocations... 100 0 
Export! 17 4 
Other causes..... 82 6 
Anti-freeze’*.... 63.4 
Explosives... .. 78 
3.5 
Coolants. ..... 6,192 3.3 
Chemicals and synthetic resins 3,826 2.0 
Hydraulic brake fluid. . 3,202 17 
Radio condenser fluid 538 0.3 
Textiles and rayon... 140 0.1 
1,054 v0.9 


Miscellaneous‘. ....... 


' Excludes Canada; see note 2. Includes 
military requirements plus a small amount 
for undesignated purposes and all civilian and 
Canadian anti-freeze assignments. * Includes 
de-icing preparations *Includes ethylene 
«lyco! used for drugs and cosmetics; for wood 


| stains, molding-sand binders, cutting oils, and 
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gas and air dehydration. 


Phosphorus 
January 1, 1944-December 31, 1944 
1,000 Per- 
Lb cent 
Total allocations. . 177, 787 100.0 
Direct military 64,190 36 .0 
Other uses , 108,090 61.0 
Foods and fertilizers. 38, 166 21.9 
Plastics, coatings, and surface 
protection aie 26,255 14.5 
Soaps and detergents . 19, 669 11.1 
Petroleum refining 6,681 3.5 
Matches and fire retardants 5,304 3.0 
Pharmaceuticals and dentifrices 4,047 2.3 
Miscellaneous... .. 7,968 42 


| 
‘ | Total allocations 20 029 100.0 
4 
C4) AZ 4 
| 
| 
| 
| 4 
£2 
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We've packed 
in an extra 
pound of 
carbon dioxide, 
compared with 
the Model 4 


—We’ve 
knocked 
2 1/2 pounds off 

the average 
charged 
weight! 


The word “Kidde” and 
the Kidde seol are trode-morks 
of Welter Kidde & Company, inc. 


still another 


Fire-fighting Advance! 


The NEW 
Model 5 
Extinguisher 


And .. . this harder-hitting, lighter-weight extinguisher costs no 


more than the Model 4 it replaces! 


The new Kidde Model 5 adds the advantage of increased flame- 


killing power 


. . retains the features that led to the widespread 


popularity of the Model 4. Such features as: 


Simple trigger control . . . just aim at the fire, pull the trigger. 
Fast attack on incipient fires in flammable liquids or electrical 
equipment. Complete freedom from extinguishing-agent damage 
. . . the dry, clean carbon dioxide cannot corrode metals, harm 
materials, contaminate liquids. No after-fire mess to clean up. 


Get the full facts on the Kidde Model 5 . . . today! 


Walter Kidde & Company, Inc., 928 Main Street, Belleville 9, New Jersey 
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HILCO EQUIPMENT 


has been purifying a wide 
ariety of lubricating, 
and industrial oi 


EQUIPMENT SERVICED BY HILCO in the 
Chemical Industry includes: 

*% VACUUM PUMPS-lubricating and sealing 
oil maintained free from grit, sludge, acid, 
moisture and dissolved gases. 

*% COMPRESSORS — kept free from carbon 
and varnish deposits. 

# DIESEL ENGINES — lube oil constantly kept 
in condition of new oil, greatly extending en- 
gine life; fuel oil filtered, promoting combus- 
tion efficiency. 


TRANSFORMERS 


insulating oil fully de- 


sludged, neutralized, dehydrated and de- 
aerated without taking transformers out of 


Oil is purified after each 
pass through pump. 

THE HILCO OIL 
RECLAIMER is a minia- 
ture refinery which by 
continuous operation re- 
moves oil contaminants 
from a lube system as fast 
as they are formed or in- 
troduced, thus maintain- 
ing the oil at new oil spec- 
ifications. 


PROTECT YOUR INVESTMENT in process 
equipment by keeping the lubricating sys- 
tems clean. HILCO equipment is available to 
take care of all types of oil purifying prob- 
lems. 


THE HILLIARD CORPORATION 
131 W. Fourth St., ELMIRA, N. Y. 


T0-DA / 
WRITE 
FREE INFORMATION 


' THE HILLIARD ' 
Corporation 
ELMIRA. N.Y. 1 
ac 
' PLEASE SEND YOUR ' 
' BULLETIN NO. 95 ; 
' 
NAME ' 
COMPANY 
i 
| , STREET. 
STATE : 


United States Production of Certain Chemicals 
June 1946, June 1945 and Six-Month Totals for 1946 and 1945 


June June Total, 6 Months 
Chemical and Basis Units 1946 1945 1946 194 
Ammonia, synthetic anhydrous........... Tons 60,609 45,072 263 , 871 282,705 
Ammonium nitrate (100% NH«NOs) ses Tons 259,820 . 
Ammonium sulphate, synthetic.......... M Ib. 13,238 : 102,608 
Calcium arsenate (100% Cas(AsO,)s)...... M Ib. 4,116 5,157 14,130 15,222 
Calcium carbide (commercial)............. Tons 43,124 63,134 249, 867 373,790 
Calcium phosphate 
Monohasic (100% C M Ib 5,233 4,806 33,769 30,798 
Dibasiec (100% C aHPO,. M lb 5,670 2,593 39,742 20,911 
Carbon dioxide 
M bb. 16,774 18,572 101,922 106, 447 
Solid (dry ice)... M Ib. 61,77 65,789 208.7 717 329,552 
Chlorine Tons 96 106,699 552,319 623 
Chrome yellow and orange (C.P.) M Ib 2,931 3,223 23 ‘932 20.004 
Chrome green (C.P.) M Ib 1,320 351 10,093 2,894 
Hydrochloric acid (100% HCl) Tons 27,438 37,348 161, 100 218,562 
Hydrogen M ecu. ft. 1,374,000 2,155,000 8,267,000 12,532,000 
Lead arsenate (acid and basic) M Ib. 5,091 5,485 44,309 47,518 
Molybdate chrome orange (C.P.) M Ib 365 130 2,566 TR. 
Nitric acid (100% HNOs)...... Tons 55,416 39 , 662 216,056 240,378 
Oxygen oe aol M cu. ft. 869,206 1,233,506 12,962,871 8,184,008 
Phosphoric acid (50% HsaPO,). Tons 68,706 61,438 414,799 335.869 
Soda ash (commercial sodium carbonate): 
Ammonia soda process (98-100° Naz 
Total wet and dry’... .. 308 , 623 358 , 782 2,064,672 2,203,252 
Tons 148, 861 189,444 1,120,203 1,181,578 
Finished dense. . Tons 107 615 115,675 724, 899 691,997 
Natural : ea Tons 7, 267 15,980 100,174 91,477 
Sodium bicarbonate (refined) (100% 

NaHCO),) Tons 13,355 13,954 102,499 85.490 
Sodium bichromate and chromate. . ‘ Tons 6,285 5,951 43,864 40,215 
Sodium hydroxide (100% NaOH): 

Electrolytic process: 
Liquid’ Tons 93,694 101,461 534,165 500 
Sohd bans Tons 14,043 19,128 93 , 768 112,889 
Line soda process: 
Liquids. Tons 55,047 58,974 362,780 375.659 
Solid 14,043 21,382 115,440 122,410 
Sodium phosphate: 
Monobasic (100% NaH:PO,)... .. Tons 667 1,244 5,570 7.396 
Dibasic (100% NasHPO,)..... Tons 3,070 5,62 28,870 28,788 
Tribasic (100% NasPO,)........ Tons 5,960 7,198 48,495 41,479 
Meta (100% NaPOs) : . Tons 1,688 2,466 13,676 18,823 
Tetra (100% Tons 6,871 3,631 40 463 18, 823 
Sodium silicate (anhydrous).............. Tons 34,912 43,733 193 , 234 233 , 561 
Sodium sulphate: 
Anhydrous, refined (100% Tons 8,645 5,715 114,488 41,153 
Tons 13, 567 19,352 92,312 110,066 
Tons 44,184 2,207 208 , 692 270,503 
Sulphurie acid (100% HS80,)? 
Chamber process icctecabeanes Tons 230,241 254,975 1,516,749 1,636,467 
Net, contract proceas®................ Tons 457,327 481,561 2,673,157 2», 887.242 


Data for this tabulation have been taken from “Facts for Industry” series issued by Bureau 
of the Census and WPB Chemicals Bureau. Production figures represent primary production 
and do not include purchased or transferred materials. Quantities produced by government- 
owned arsenals, ordnance works, and certain plants operated for the government by private 
industry are not included. Chemicals manufactured by TVA, however, are included All 
tons are 2,000 ib. Where no figures are given, data are either confidential or not yet ava!!- 
able 1 Includes a small amount of aqua ammonia. #4 Total wet and dry production, includ- 
ing quantities diverted for manufacture of caustic soda and sodium bicarbonate, and quantities 
processed to finished light and finished dense. * Not including quantities converted to fin- 
ished dense. * Data collected in cooperation with the Bureau of Mines. * Figures represent 
total production of liquid material, including quantities evaporated to solid caustic and 
reported as such. * Includes oleum grades, excludes spent acid 7 Data for sulphuric acid 
manufactured as a byproduct of smelting operations are included. This production by eight 
smelters was formerly reported to the Bureau of Mines. *® Revised. 


United States Production of Certain Synthetic Organic Chemicals 
May 1946, May 1945 and Five-Month Totals for 1946 and 1945 


May May Re 5 Months 
Chemical 1946 1945 1945 
Acetanilid, technical and U.S.P............. 474,208 719,711 oan ,028 2,406, 281 


Acetic acid: 


20,714,972 24,469,552 109,798,765 118, 528, 647 

95,293,469 ... 487,529,259 .. 

2,550,689 3,039 , 885 10 , 327 , 586 14,937,791 
40,756,608 46,845,371 213,637,539 226 , 386 522 


(Continued on page 288) 


If You Are Having Difficulty 
Maintaining Your Mailing Lists... 


Probably no other organization is as well covtoped as 
McGraw-Hill to solve the cousteted problem of list 
maintenance during this period of unparalleled change 
in industrial personnel. 
McGraw-Hill Mailing Lists cover most major indus- 
are compiled from exclusive sources, and 
are based on hundreds of thousands of mail question- 
naires and the reports of a nation-wide field staff. All 
names are guaranteed accurate within 2%. 


When planning your direct mail advertising and sales 
this unique and service 
n relation to your product. Details on request. 


# McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


a 330 West 42nd Street. New York, 18, New York J 
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ast iron 


*Ni-Hard—Reg. U. 8S. Pat. Off. by The International 
Nickel Company, Inc., Canadian Pat. No. 281,986 


Searching for ways to combat excessive wear, Keystone Portland 
Cement Company instituted a long time service test for ABK 
Metal, a Ni-Hard type alloy mill liner, comparing it with liners 
of plain chilled cast iron. 

In a mill grinding raw wet stone... where abrasion is most 
severe ... Ni-Hard demonstrated its exceptional merit by grind- 
ing the equivalent of 2,030,000 barrels of cement and remaining 
still in service for much more grinding. In identical service, plain 
chilled cast iron liners were good for only 751,000 barrels, a 2.7 
to | performance with more to come. 

This outstanding performance of Ni-Hard led Keystone to 
install these alloyed liners in their other raw grinding mills. 

Ni-Hard is an alloy cast iron containing 4.25 to 4.75% Nickel 
together with 1.50 to 2.00% chromium. Its excellent resistance 
to wear and abrasion has led to its wide use in many types of 
crushing and grinding equipment. 

The cement, paint, ceramic, power, mining, coal and coke, and 
many other industries have adopted Ni-Hard as standard for 
processing and conveying highly abrasive products. Applications 
include pump casings, roll heads, muller tires, chutes, ash pipe 
and grizzly discs. 

You'll find it pays to specify Ni-Hard. For additional infor- 
mation write to: 


Interior view of first compartment in mill for 
grinding wet stone at Keystone Portland Cement 
Co. showing alloyed liners. These wave-type liners, 
cast without bolt holes and keyed in place, measure 
17” square by 3” thick. They were supplied in ABK 
Metal by American Brake Shoe Company, Mahwah, 
N. J., an experienced producer of this Ni-Hard 
type alloy. 


Exterior view of Polysius compartment mill, one 
of eight used at the Keystone Portland Cement 
Company plant in Bath, Pa. 


THE INTERNATIONAL NICKEL INC. 
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3 Helpful 
MeGraw-Hill 
Books 


PLASTICS IN PRACTICE 


A Handbook of Product Application 


By Joun Sasso, Managing Editor, Bagineering, 
end Miomart A. Brown, Jn., Monsanto Chemical Co 
185 peges, 10%. 90 illustrations, © tehics $4.50 
Covering every field of present day plastic 
use, this beok gives 102 actual case studies, 
each one vividly illustrating the use of a par 
ticular plastic or fabricating method d 
handy key to the essential facts on how and 
why plastics are used for readers concerned 
with product development, design and mer 
chandising, the book gives much valuable in 
formation on plastics materials, properties, 
methods of fabricating, design and Cost 
factors, related directly to specific uses 

By C. L. Consulting Chemical Engineer, New 
York. Chemical Engineering Series. 386 peoes, 5% x 
149 dlustretions, tablce $5.00 


A detailed, treatment of acserp 


authoritative 


tion, from the viewpoint of industrial vra¢ 
tice, presenting the facts about adsorbents 
and their applications that will be of value 
to the designing engineer and plant operator 
With much illustrative material and data 
drawn from leading industrial practice. it 


adsorption 
prop 
of ad 
ial factors, 
applications 
recovery, 


fully explains the fundamentals of 
as a unit operation, the manufacture 
erties, and uses of the various 
sorbents, and the methods, «pe 
ete., of using adsorption in such 
as the refining solvent 
odor removal, air ete 


THE CHEMICAL PROCESS 
INDUSTRIES 


Professor of Chemical Engineering, 


classes 


pro 
conditioning, 


By R. Saaevs, 


Purdue University Chemical Enginerring Series 957 
peges, 5% 8%. 256 Ulustretions $8.00 
Offering a definitely new approach, the author 
follows modern factory practice in breaking 
down the actual industrial, procedures into 
unit operations and unit processes, net only 
in the flow sheets, but in the supplementary 
text as well, An excellent one-volume treatise 
for any one who wants to know how the 
products in the field are manufactured, the 
book presents a wealth of flow sheets, in 
tegrates chemical processes and unit physical 
operations, and covers modern advances in 


the fleld 


See them 
10 


see 
330 W. 42 St.. NYC 18 
below for 10 days 


McGraw-Hill Book Co., 
Send me buoks checked 
examination on approval. In 10 days I will send 
remittance, plus few cents postage, or return books 
postpaid. (Postage paid on cash orders 

Sasso and in Practice $4.50 

Mantell——Adsorption $5.00 

C) Shreve—The Chemical Process 


the 


Industries $8.00 


Name 
Address 


City and State 


Company 


M-9-46 
mbassy Book Co., 


Position ‘ 
(For Canadian price write 


12 Richmond St. E., Toronto, 1) 


U.S. Production of Synthetic Organic Chemicals (Cont. from page 286) 
May May Total, 5 Months 
Chemical 1946 1945 1946 1945 
Aniline 6,721,261 34,428, 842 
Acetylsalicylic acid. . 975.168 924,877 4,885,328 4,499,772 
Barbituric acid derivatives: 
5-Ethyl-5-phenylbarbituric acid and salts 
Phenobarbital) 41.313 35,572 166, 269 124, 386 
Henzene 
Motor grade: 
Tar distillers ; 782,756 4,668,216 
Coke-oven operators*. . . 1,831,124 11, 252, 836 
All other grades 
Tar distillers‘ 2,451,310 10.040 066 
Coke-oven operators* 5.019.921 35, 169,996 
Butyl aleohol, primary, normal 8, 586,333 41,677,893 
Carbon bisulphide 22,941,851 1120, 569,035 
Carbon tetrachloride 8 816.061 57, 278, 963 
Chlorobenzene, mono . 24,713,262 111,401,797 
Creosote oj 
lar distillers 8.527.236 12,899,638 46,608, 192 612,024 
Coke-oven operators S30 3,173,432 8,790,703 15,845 
Cresols 
Meta-para 204,589 1,036,179 1,931, 860 4,599,710 
Ortho-meta -para 808 O82 3,222,604 
Cresylic acid, refined 1,681,605 2,273,115 9,470,273 12, 987 , 909 
Dibutyl phthalate 1,091,150 
Dichlorodipheny Itrichloroethane (DDT 4.079, 007 18,311,281 
Ethyl acetate (85 percent 7,179, 862 9,929,117 35,373,038 47,139, 363 
Ethyl ethers, technical and U.S P 3,909 , 827 9,199,426 14,020,111 40 , 308, S861 
Formaldehyde (37 percent by wt 34, 162,455 193, 706 379 
Methanol 
Natural 1,378,637 1,819,360 6,552,158 207 
Synthetic 7,431,682 44,587,600 187,395,705 214,582,240 
Naphthalene 
Tar distillers (Less than 79° 15,280,487 17,570,935 74,109,081 84 312,190 
Tar distillers (79° C. and over): 7.880. 305 6.212.199 41.354.610 28 852, 165 
Coke-oven operators (Less than 70° C_)* 152,410 7. 579,986 21,045, 885 37 759, 
Penicillin 2,678,000 10,320,720 
Phenol, (synthetic and natural 17,219,914 82,502,501 
Phthalic anhydride 8,127,695 12,330,106 43 376,957 213,008 
Styrene (government owned plants onl 33, 557, 386 149, 134,654 
Toluene 
Coke-oven operators 1.280.479 6,738 647 


059 O57 5, 148,138 


All other®.'¢ 


(gal.), toluene (gal.), and 


by U 


creosote oil 
and compiled 


All data in pounds except benzene (gal.), 
(million Oxford units). Statistics collected 


returns were unavailable 


where noted Absence of data on production indicates either that 

confidential ' Excludes the statistics on recovered acid 2 Acid produced by direct process 
from wood and from calcium acetate All acetic anhydride including that from acetic ac 
by vapor-phase process * Product of distillers who use purchased coal tar only & Statistics 


© Statistics collected by Bureau of Mines. * Tota 


ire given in terms of bulk medicinals only 
oven operators and by distillers of purchased 


production including data reported beth by coke 


coal tar * Reported to U. 8S. Bureau of the Census * Reported in gal. by Bureau of the 
Census but converted to Ib. for comparison with the production of synthetic methanol 
“ Includes toluene produced from petroleum by any process. ™ Revised 


penicillin 


S. Tariff’ Commission except 
or 


Ss 
P, 


Patty 


p TOP 
LIKE AG 


oO 


smooth; vibration-free 
quick starting and stopping 


handles unbalanced loads easily 


for catalog. 


Engineering consultation available—send 


FLETCHER WORKS, 235 GLENWOOD AVE., PHILADELPHIA 40, PA. 
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Acetyl! Tributy! Citrate 
Acety! Triethy! Citrate 
Ammonium Oxolate 
Ascorbic Acid 


Bi-Cap Flour Enrichr 
Mixtures 


Bismuth Preparations 
Calcium Gluconate 
Citric Acid 
Y Citrate Esters 
Cream Tartor 
Fumaric Acid 
Gluconic Acid 


Gi Delta Lacto 


lron and Ammonium 


Iron and Ammoni 
Oxalate 


lron Gluconote 
lron Oxalate 


Penicillin 
Potassium lodide 
Potassium Oxalate 
Riboflavin 
Rochelle Salt 
Sodium Citrate 
Sodium Gluconate 
Tartoric Acid 
Thiamine 
Triethy! Citrate 
—ond many other chemicals 
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no. 4 in a series: 


CITRATE ESTERS 


uction of lacquers and 


‘va the prod 
Pfizer Citrate 


film forming materials, 
Esters offer a wide choice of solvent 


plasticizers. 
ce to films, for 


be the ester you 
n of products 
er Tributyl 


If you want co impart oil resiscan 
Triethyt vitrate may 


example, Pfizer 
to inhibit discoloratio' 


need. If you want 
by light, it may pay 
Citrate. Asa plasticize 
tate, Pfizer offers its Ac 
Citrate, while its Acetyl 
Citrate has given good results 
solvent plasticizer for = 
ulose, ethyl cellulose a 


you to inv estigate Phz 
for cellulose ace 
etyl Triethyl 
Tributyl 


as a 
nitrocell nd other cellulose esters 
and ethers. 
Write fo 
has specific characteristics which s 
certain specific uses. Yet each has one € 
with the more than 4 hundred products bearing the 


r further information on these esters. Each 


pecially suit it for 
hing in common 


ground —a 


reflects its maker's back 
ntained for 


Phzer name: Each 
business founded and mai 
neatly a century by chemically-minded 


men who have consistently kept out 
in front with the latest proved 
developments of modern science. Chas. Pfizer & Co., 


Inc., 81 Maiden Lane, Ne 


Grand Avenue, Chicago 10, Hl; 605 Third St., San 


Francisco 7, Cal. 
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Citrates 
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W to pick the 
0) RIGHT PACKING 


Let Johns-Manville Packing Engi- 
neers guide you in choosing the right 
packing for your job. You'll find their 
recommendations in the J-M Packing 
Catalog, available on request. Write 
today for your free copy. 


Do you need a packing to resist corrosive acids or caustics 
... to withstand high temperatures, pressures or speeds? 


Whatever your problem, there's a J-M Packing to solve it 
efficiently and economically. Known to three generations of 
packing users, Johns-Manville Packings are designed in 
styles to meet every combination of service conditions en- 
countered in the metal and process industries. 


See the Johns-Manville Distributor in your terri- 
tory, or write to J-M, Box 290, New York 16, N. Y. 


Johns-Manville 
PACKINGS & GASKETS 
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CHEMICAL ENGINEERING 
Weighted Index of Prices for 
CHEMICALS 


Base = 100 for 1937 7 
CURRENT PRICES 
The accompanying prices refer to round lots. Where 
it is trade custom to sell f.0.b. works, quotations are 
so designated. Prices are corrected to September 11. 
INDUSTRIAL CHEMICALS 
Acetone, tanks, Ib 8 
Acid, acetic, 29% bbl., 100 Ib 3.38 — $3.63 
Boric, bbl., ton... 109.00 -—113.00 
Citric, drums, Ib... ... 23 T 
Formic, ecbhys, Ib 10 11 Z 
Hydrofluonec, 30%, drums, th - 085 
Lactic, 44% tech.., light, bh... Ib 073 .075 
Muriatic, 18°, tanks, 100 Ib 1.05 -.... 
Nitric, 36°, carbovs, th 05 - 02 
Oleum, tanks, wks, ton. . 18.50 — 20.00 
Oxalic crystals, bbl., Ib ilj- 12 c 
Phosphoric tech., tanks, 04 
Sulphuric, 60°, tanks, ton 13.00 cena Cc 
Tartaric, powd., bbl., Ib.. 62 - 65 
Aleohol, amyl from pentane, tanks, c 
Ib 
Alcohol, butyl, tanks, Ib i0} 243 Li 
Alcohol ethyl, denatured, No. 1 Py 
special, tanks, gal. 542 - P, 
Alum, ammonia, lump, Ib O4}-.... 
Aluminum sulphate, com. bags, 100 Se 
Ib 1.15 1.45 M 
Ammonia, anhydrous, cyl., Ib 14}- 
tanks, ton 59.00 — 61 50 a 
Ammonium carbonate, powd., casks, Ol 
b 09} 10 
Sulphate, wks., ton 30.00 - R | 
Amy] acetate, tech. from pentane, Ts 
Aqua ammonia, 26°, drums, Ib 02}- 03 
tanks, ton 65.00 -.... 
Arsenic, white, powd., bbl., Ib. . 05 - On Al 
Barium carbonate, bbl., ton. . 65.00 — 75.00 Aly 
Chloride, bbl., ton ; 75.00 — 78.00 An 
Nitrate, casks, lb . 094 An 
Blane fixe, dry, bags, ton 60.00 — 70 00 Re 
Bleaching powder, f.ob., wks., Re 
drums, 100 Ib 2.50- 3.00 Bei 
Borax, gran., bags, 100 Ib 45.00 - Re: 
Calcium acetate, bags, 100 Ib 3.00 - Re 
Arsenate, dr., lb 07}- Ret 
Carbide, drums, ton 50.00 Cre 
Chloride, flake, bags, del., ton 18 50 — 25.00 Cre 
Carbon bisulphide, drums, Ib O5 05 Diy 
Tetrachloride, drums, gal 73 - 80 Die 
Chlorine liquid, tanks, wks., 100 lb. 1.75 - 2.00 Dir 
Copperas, bgs., f.o.b., wks., ton. . 17.00 18.00 Dir 
Copper carbonate, bbl., Ib 19} 20 Dir 
Sulphate, bbl., 100 Ib 5.65 —- 6.15 Dip 
Cream of tartar, bbl., Ib... . 5O - 52 Ha 
Diethylene glycol, dr. lb 144 Hye 
Epsom salt, dom., tech., bbl., 100 Ib. 1.80 2.00 Nay 
Ethyl acetate, tanks, lb 084- 11} Nit 
Formaldehyde, 30%, tanks, lb. wks. 032 Par 
Furfural, tanks, Ib 094 Par. 
Glaubers salt, bags, 100 Ib , 1.05 - 1.10 Phe 
Glycerine c.p. drums, extra, Ib 18}- 19 Pict 
Lead Pyr 
White, basic carbonate, dry, casks, - Res 
Red dry sck Ib .10}-. 
Lead acetate, white crys., bbl., Ib 12}- 13 Toh 
Arsenate, powd., bags, Ib 13 143 Toh 
Lithopone, bags, Ib 044 — .049 Xyl 
Magnesium carb., tech., bags, Ib 07}- 
Methanol, 95%, tanks, gal. . .60 - 
Synthetic, tanks, gal rr 24 - : 
Phosphorus, yellow, cases, Ib... ... 23 - 25 Case 
Potassium bichromate, bags, Ib. . 10 - 104 Dry 
Chlorate, powd., Ib 09} 12 re 
Hydroxide (c’stic potash) dr., lb 07 - 7% Pr 
Muriate, 60%, bags, unit 534 
Nitrate, ref., bbl., Ib os- 09 
Permanganate, drums, lb 19}- Cs 
Prussiate, yellow, casks, lb 16 - 17 Pa 
Sal ammoniac, white, casks, lb 0515 06 Ve 
Salsoda, bbl., 100 Ib 1.00 1.06 ch 
Salt cake, bulk, ton........... 15.00 - Gum 
Soda ash, light, 58%, bags, contract, M: 
100 Ib 1.05 - Ds 
Dense, bags, 100 Ib ; 1.15 - Ka 
Soda, caustic, 76% solid, drums, 100 Mag 
30 - 3.00 Pum: 
Acetate, del., bbl., Ib 05}- O06 Rosir 
Bicarbonate, bbl., 100 Ib. ... 1.70 2.00 Shell; 
Bichromate, bags, Ib ae 073 OS Ble 
Bisulphate, bulk, ton... i 16.00 — 17.00 T 
Bisulphite, bbl., Ib. ........ 03 - 04 Turp 
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CHEMICAL ENGINEERING 
Weighted Index of Prices for 
OILS & FATS 


Base = 100 for 1937 


Cyanide, cases, dom., Ib... ..... .14}- 15 
Fluoride, bbl., Ib....... 07 - 
Hyposulphite, bags, 100 Ib...... 2.25- 2.50 
Metasilicate, bbl., 100 Ib........ 2.50- 2.65 
Nitrite, casks, 07 
Phosphate, tribasic, bags, 100 2.70 -....... 
Pruasiate, yel., bags, Ib......... 11 
Silicate, 40°, dr., wks., 100 Ib. - ‘ 
Sulphite, erys., bbl., Ib.......... .024- 023 
Sulphur, crude at mine, long ton. 16.00 -...... 


Oxide, lead free, bags. 
Oxide. 5% leaded, bags, Ib. ..... 


Sulphate, bbl., ewt............. 3.85 - .00 


OILS AND FATS 


Castor oil, No. 3 bbl., Ih. ......... $0.143— $0.154 
Chinawood, oil, tanks, Ib... ...... 
Coconut oil, Ceylon, N. Y., tb .0885- 
Corn oil crude. tanks (f.0.b. mill), th. 
Cottonseed oil crude (f.0.b. oe 

Linseed oil car lots, dr. Ib. ... 
.0865—- 


Peanut oil, tanks (mill), .12}- 


Rapeseed oil, refined, bbl., Ib. ..... nom 

Soybean, tanks, Ib 

Menhaden, light. pressed, dr., Ib... 
Crude, tanks (f.0.b factory), Ib 

Grease, yellow, loose, Ib.......... -08}- 

Tallow extra, loose, Ib............ -081-.. 


COAL-TAR PRODUCTS 
Alpha-naphthol, crude, bbl., Ib.... $0.52 — $0.55 


Alpha-naphthylamine, bbl., Ib... . . - 
Aniline oi], drums, Ib.......... 114- .12 
Aniline salts, bbl.. Ib........... 22 - 24 
Benzaldehyde, tech., dr., Ib....... 45 - 
Benzidine base, bbl., Ib... ...... .70 - .75 
Benzoic acid, USP, kegs, Ib........ 54 - .56 
Benzol, 90%, tanks, works, gal... . 
Benzy! chloride, tech., dr., Ib .22 - .24 
Beta-naphthol, tech., drums, Ib... . .21 - 22 
Cresylic acid. dr., wks., gal........ .81 - 83 
Diethylaniline, dr., Ib... - 5 
Dinitrotoluol, bbl.. Ih............. - .19 
Dinitrophenyl, bbl., Ib... .... gene .22 - .23 
Dip oil, 15%, dr., gal <4 «25 
Diphenylamine, dr., f.0.b. wks., Ib 
Naphthalene, flake, bbl., .094- .10 
Nitrobenzene, dr., Ib.............. 08 - .09 
Para-cresol, bbl., ib 
Para-nitroaniline, bbl., Ib... ...... 42- 
Phenol, USP, .10 - All 
Picric acid, bbl., Ib........ 35 - 40 
Resorcinol, kegs, | 65 - .70 
Salicylic acid, tech., bbl., .26 - .33 
Solvent naphtha, w.w., ranks, gal... 
Toluidia, 
Toluol, drums, works, gal......... 
Xylol, com., tanks, gal............ 
MISCELLANEOUS 
Casein, tech., bbl., Ib........... $0.33 $0.35 
Dry colors: 
arbon gas, black .0365- .097 
Prussian blue, bbl., Ib... ....... 36 37 
Ultramarine blue, Ib ll - 26 
Chrome, green, bbl., 24 - 33 
Carmine, red, tins, ib 5.50 6.00 
75 - 80 
Vermilion, English, bbl.. Ib. ..... 2.50- 2.60 
m copal, Congo, bags, Ib. ...... 09 - 
Damar, Batavia, cases, Ib....... 10- .22 
Kauri, cases, Ib. .. . .18 - .60 
Magnesite, cale., ton.............. 64.00 -....... 
Pumice stone, lump, 05- 07 
Shellac, orange, fine, bags, Ib. . .... 
Bleached, bonedry, bags, Ib...... 
5-06 
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to get the 
RIGHT PACKING 


The sign above marks the 
supply house where you'll 
finda man who understands 
packing and packing 
problems...who will help 
you select the right pack- 
ing for your job and fill 
your order promptly. 


You'll find that your Johns-Manville Distributor has a 
large and varied stock of Packings awaiting your choice. 
Where packing for a special service is required, he will 
see that your needs are met quickly. 

Call on your J-M Packing Distributor today...he is one of 
over 400 industrial distributors who stock Johns-Manville 
Packing in many forms and styles. And he is headquarters 
for many other essential industrial supplies. When you want 
the right packing or other supplies, see him for | M 


what you need when you need it. 


Your Johns-Manville 
PACKING DISTRIBUTOR 


ike 
This month 152.23 

$0 .063— $0 06 ‘ 
Johns-Manville 
Jonn 
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PROPOSED WORK 


Ala., Mobile—Tennessee Valley Authority, 
Knoxville, Tenn., plans to construct a phos- 
phate fertilizer plant here. Estimated cost 
$3,000,000. 


Ill., Crystal Lake—The Pure Oil Co., Pure Oil 
Blidg., Chicago, plans to construct a research 
and development laboratory on a 68 acre 
site here. Estimated cost will exceed $400,- 
000. 


Ill., Joliet—Blackson Chemical Co., Jolict, 
plans to construct a 2 and 3 story chemical 
laboratory and administration building. Dubin 

& Dubin, 127 North Dearborn St., Chicago, 

Archts. 


Miss., Laurel—Jones County Cooperative, c/o 
Charles McNeil, Mgr., plans to construct a 
superphosphate manufacturing plant; also a 
fertilizer plant. Estimated cost $150,000 and 
$100,000 respectively 


O., Toledo—Libbey Glass Div., Owens-Illinois 
Glass Co., Ash St., plans alterations and ad 
ditions to its factory and warehouse here 
Estimated cost $843,000. 


O., Wapokoneta—G. A. Wintzer & Sons 
Co., Wapokoneta, plans to construct a plant 
for rendering tallow for soaps and processing 
meat scraps for stock feeding Estimated cost 
$150,000 


Okla., Dancan—W. P. Halliburton, Inc., Dun- 
can, plans to construct a portland cement 
plant. Estimated cost $300,000. 


S. C., Charleston—Naco Fertilizer Co., Charles- 
ton, plans to construct a superphosphate 
manufacturing plant. Estimated cost $120, 
000. 


S. C., Laurens—Laurens Glass Works, Laurens, 
plans to construct an addition to its glass 
plant. Estimated cost $750,000. 


S. C., North Charleston 
ment Corp., 
a chemical plant here to be leased to Amitas, 
Ltd., 50 Bwav., New York Citv. Estimated 
cost $1,200,000 


Charleston Develop 
Charleston, plans to construct 


Tenn., Memphis—Southern Cotton Oil Co., 
Memphis, plans to construct a shortening 
plant. Norton & Rice, 165 Baptist Hospital 
Bidg., Memphis, Archts 


Tex., Alvin—Phillips Petroleum Co., Neils 
Esperson Bldg., Houston, plans to construct 
a gas distillate plant. Estimated cost $2,000, 


000, 
Tex., Beaumont—Earle P. Halliburton, Inc., 
Duncan, Okla., plans to construct a port- 


land cement manufacturing plant here. Esti- 
mated cost $500,000. 


Tex., Harlingen—Regional Cooperative Assn., 
Harlingen, plans to construct a cottonseed 
sterilizer and cotton oil mill. Estimated cost 
$200,000 


Tex., Houston—Clorax Chemical Co., Oakland, 
Calif., plans to construct a chemical plant 
warchouse. Estimated cost $220,000. 


Tex., Houston—Independent Oxygen Co., 2707 
Fenwood St., plans to construct an oxygen 
and acetylene producing plant. 
cost $100,000. 


Estimated 


NEW 


——Current Projects 
» 


——Cumulative 


ro Proposed 
Work Contracts Work Contracts 
$60 ,000 $715,000 $6, 144,000 
Middle TT TTT 2,160,000 9,096 ,000 31,326,000 
$5,375,000 5,000,000 60,942,000 70,240,000 
ee 2,023,000 2,355,000 14,546,000 44,805,000 
West of Mississippi...... cece 3,320,000 475,000 89, 136,000 79,443,000 
3,185,000 7,855,000 29, 838,000 
Canada. 130,000 405 ,000 15,793,000 
Total. $10,718,000 $13,365,000 _ $182,695,000 $277, 589,000 


Wis., Shebovgan—W isconsin Oil Refining Co., 
Shebovgan, plans to construct an additional 


refinery unit. Estimated cost $575,000. 


CONTRACTS AWARDED 


Containers, Inc., 
Products, Inc., Russ 
has awarded the con 

glass manufacturing plant to 

Walberg Co., 225 Bush St.. 

Estimated cost will exceed 


Calif... Antioch—Glass 
har Fibreboard 
Bldg.. San Fr 
tract tor a 
Swinerton & 
San Francisco 


$55 000 


Associated Oil Co., 
contract for a crude 


\ om has awarded the 


lis ition nit build ne stills 


to Bechtel-Bros.-McCon 


towers, tanks, etc., 


Co., 220 Bush St.. San Francisco. Est 
mated cost $2,500,000 

Calif.. Bell Gardens—California Enameling 
Co., 6650 East Slauson Ave., has awarded the 


ntract for an addition to its plant to H. 
Hendrickson Co 2811 Clearwater St.. Los 


ited cost $125.0 


Chemical Co., 


contract for the 


Calif., Pittsburg—The Dow 


Pittsburg, has awarded the 


mstruction of an iodine production plant 
on Centinella Ave. near Maplewood Blvd., 
to The Austin Co., 777 East Washington 


Estimated cost $150,000 


Blvd I Os Angele 


Chicago 
Co., 445 
mtract for an add 
shinsks W 


nated cost 


Republic Plating & Processing 
West 5th Ave. has awarded th« 
tion to its plant to J. Tro 

Washington St. Esti 


Tinco!n Lehn & Fink Products Corp 
683 5th Ave., New York, N. Y., has awarded 
th ontract tor th nistruction of a tactor\ 


b lmg to B-W 


Construction 


Co.. Nort Michigan Ave., Chicago 
Skokice—Public Service Co. of Northern 


Illinois, 72 
warded th 
gas plant to W. FI 

Dodge Ave.. Evanston 


West Adams St., Chicago, has 
contract for an addition to its 
Schweitzer Co., 2207 
Estimated cost $155, 


Md., Cedarhurst—Congoleum-Nairn Co., 295 
Sth Ave., New York, N. Y., has awarded the 
contract for an addition to its felt mill to 
Gahagan Construction Co., 90 Broad St., 
New York, and Byrne Organization, 2607 
Connecticut Ave., N. W., Washington, D. ¢ 
Estimated cost $1,000,000 

Mass., Springfield—Monsanto Chemical Co., 
812 Monsanto Ave., has awarded the con- 
tract for a boiler plant to Adams & Ruxton 
Construction Co., 1387 Main St. Estimated 
cost $60,000. 
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N. J., Camden—DiMedio Lime Co., 26 North 
18th St., has awarded the contract for a | 
story manufacturing plant to Tomas Pagan. 
933 North 30th St. Estimated cost $60,000 


Zonite Products Corp., 
New York, N. Y., has 
wwarded the contract for an addition to its 
plant to Walter Kidde Constructors, Inc., 
140 Cedar St., New York, N. Y. Estimated 


cost $300, 


N. ]., New Brunswick 


370 Lexington Ave., 


Socony-Vacuum Oil Co 
awarded the contract for a 
2 story chemical research laboratory to 
Turner Construction Co., 1500 Walnut St 
Philadelphia. Estimated cost $800,000. 


N. J., Paulsboro 
Paulsboro, has 


O., Youngstown—Great Lakes Carbon Corp.. 
Chicago, IV!.. has awarded the contract for 
a plant for the manufacture of rock wool in 
sulation to Joseph Bucheit & Sons Co 
Youngstown. Estimated cost $200,000. 

Ore., Oswego—Oregon Portland Cement Co., 

111 S. E. Madison St., Portland, will con 

struct a cement plant. Work will be don 

by day labor. Estimated cost $290,000. 


Tex., Denver Citv—Frontier Chemical Co 
c/o R. L. Wood, Pres., Midland, Tex., wil! 
construct an electrochemical manufacturing 
plant. Work will be done by owners. Esti 
mated cost $475,000 


Scatt! Preservative Paint Co. and 
Wood Beautifiers, Inc. 703 Lucille St., has 
awarded the contract for a story shingle 
staining plant and warehouse to H. E. Car! 
bom Construction Co., 6718 22nd Ave., 
N. W. Estimated cost $65,000. 


W. Follansbee—Whecling Steel Corp., 
Wheeling, has awarded the contract for two 
53 battery coke ovens to Koppers Co., Kop- 


Pittsburgh, Pa.; brick stack to 
Rust Blidg., Pitts 
ost $5,000,000. 


pers Bldg., 
Rust Engineering Co., 
burgh, Pa. Estimated 

Wis., Green Bav—Phillips Petroleum Co., Chi- 
cago, Ill., has awarded the contract for the 
construction of a bulk oil plant to Chicago 
Bridge & Iron Co., Chicago. Estimated 
cost $100,000 


Ont., Brockville—Brockville Gas Co., Brock- 
ville, has awarded the contract for the con- 
struction of a gas plant to Brantford Engi 
necring & Manufacturing Co., Ltd., 28 
Ottawa St., N., Hamilton 


Ont., New Toronto—Dominion Colour Corp., 
New Toronto, has awarded the contract for 
the construction of a factory and office build- 
ing to Mallenhauer Contracting Co., Ltd., 
188 Perth Ave., Toronto. Estimated cost 
$75,000. 


— 
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